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Title 1V of the 1990 Clean Air Act Amendments required each state to develop a permit program
to ensure that certain electrical generation facilities have federal Air Pollution Operating Permits,
called Title IV Operating Permits, As required by 40 CFR Pact 70, 9 VAC 5 Chapter 80, Article
3 and Chapter 140 of the Commonwealth of Virginia Regulations for the Control and Abatement
of Air Pollution, Virginia Electric & Power Company has applied for a renewal of its Title IV
Operating Permit for it Bremo Power Station electric generation factlity.  The Department has
reviewed the application and has prepared a Federal Operating Permit. This permit i3 based upon
Federal Clean Alr Act Acid Rain permitting requirements of Title 1V, federal operating permit
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FACILITY INFORMATION

Permittes

Virginia Electric & Power Company aka Dominion
5000 Dominion Boulevard

(len Allen, Virginia 23060

Daominion - Bremo Power Station
1038 Bremo Road
Bremo Bluff Virginia 23022

Plant 1D No. 531-065-0001
SOURCE DESCRIFTION
Facility Description: NALCS Code 221112 (Electric Power Generation)

The Bremo Power Station is a natural gas-fired electric power generating facility located in
Fluvanna County, Virginia. The facility includes two wall-fired Babcock and Wilcox boilers
rated at 920 and 1,684 million Btu per hour (MMBwu/hr) heat input capacity. The facility also
includes a natural gas-fired avxiliary boiler, a natural gas-fired gas pipeline heater, and diesed fire
pumyp,

The facility stopped using coal, distillate oil, and vsed o1l as fucl for the boilers (Ref. 003 and
004) and formally shutdown the coal handling equipment at the facility under a mutual shutdown
agreement with the DEQ, on September 19, 2013; after the termination of the use of coal,
distillate oil, and used oil, the factlity 1s no longer a major source ol Hazardous Aur Pollutants
{HAPs) (i.e.. the tacility is considered an area source of HAPs). The facility is a Title V major
source of nitrogen oxides (NOy), and carbon monoxide (CO). The source is located in an
attainment area for all pollutants and is a PSD major source. The Tacility is also subject to the
Title IV Acid Rain regulations (9 VAC 5 Chapter 80, Article 3) and the Clean Air Interstate Rule
(CAIRY (9 VAC 5 Chapter 140}, The facility submitted the Phase 11 Acid Rain Permit
Application for renewal of the Acid Rain Pernit for the facility as part of the application. The
facility also submitted the CAIR renewal application as part of the Title V permit renewal
application,

COMPLIANCE STATUS

A full compliance evaluation of this facility, including a site visit, was last conducted on April
23,2013, The facitity was found to be out of compliance. The violation ts carried over from a
Notice of Vicelation (NOV) dated June 27, 2011 addressing opacity exceedances reported in the
first quarter of 2011 Tor units 003 and 004, The issue is still being discussed between the DEQ
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Central Office and Dominion, it is anticipated that the resolution of the violations will oceur
when the units (Ref, 003 and 004) begin using natural gas. No requirements from the NOV are
included in the Title V permit.

On April 22, 2003, the U.S. Environmental Protection Apency (IIPA) and the Department of
Justice announced a settiement with Virginia Electric & Power Company (VEPCQO) (o resolve
Clean Air Act violations at etght of VEPCO’s coal-fired power plants including Bremo Power
Station. The “Consent Decree™ was entered by the United States District Court for the Lastern
District Court of Virginia, Civil Action Nos, 03-CV-5317-A and 03-CV-603-A, on October 1),
2003 between VEPCO and the United States, et al. The facility amended the minor NSR permit
to convert the coal-fired portions of the Bremo Power Station to natural gas on May 24, 2013;
however, certain requirements of the Consent Decree still apply to the facility. The Title V
renewal permil includes requirements of the Consent Decree for Bremo Power Statton that are at
least as strinpent as the terms of the Consent Decree,

CHANGES SINCE INFEIAL PERMIY

On May 24, 2013, the minor NSR permit for the two large boilers (Ref. 003 and 004) was
modified to convert the unity (Refl 003 and 004) from coal to natural gas. The permit
modification also included: the shutdown of the coal and ash handling equipment; the
replacement of the 8.7 MMBiu/hr auxiliary boiler with a 25 MMBtu/hr natural gas-fired auxiliary
botler; and the addition of a 4.277 MMBtuw/hr natural pas-fired gas pipeline heater. The changes
to the minor NSR permit are incorporated into the Title V permit.

In addition o the changes to the underlying minor NSR permit, the following changes have been
made to the Iederal Operating Permit:

o Compliance Assurance Monitoring (CAM) Plon: The two main boilers at Bremo (Ref.
003 and 004) are no longer subiect to the requirements of 40 CFR Part 64,
o Consert Order Requirements: The April 22, 2003 Consent Decree between the United

States and VEPCO was incorporated into the permit (Condition 22) with the fuel
burning equipment requirements, and the Consent Order in its entirety i¢ included as an
attachment 1o the permit,

v NOx Budget Trading Program.; The NOx Budget Trading Program (9 VAC 5-140-10)
has been replaced by the Clean Air Interstate Rule (CAIR) (9 VAC 5-140-1010 7 seq.).
The requirements related to the NOx Budget Trading Program have been removed trom
the renewal pernit,

® Phase I Acid Rain Permir: The Phase H Actd Rain Permit was incorporated into the
permit, and as an attachment to the permit.



Virginia Electric & Power Company
Bremo Power Station

Staterment of Bagis

Pape 4

e Clean Air Interstate Rule (CAIR) Requirements: CAIR requirements are included as
Condition 98 and as an attachment to the permit,

These changes are discussed in more detatl in the sections below.,
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EMISSION UNIT AND CONTROL DEVICE IDENTIFICATION
The emissions units at this facility consist of the following:
Pollution |
Emission { Stack e et . ..« | Controf Device | Poltutant | Applicable
i i mission Unit e ; stzefRated Capacity ) i PC . .
Unit ID D Emission Unit Descriplion ize/Rated Capacity (PCD) | PCD I Controlled | Permit Date
Description |
Fuel Buraing Equipment
Kewanee Package Boiler, Model
EH 320002250
E ‘:!. 2 H T v - - -
ol oo Distillate oil/propane-fired 8.693 MMBtu/hr
(1991}
Solar Combustion Turbine
, 5 Mode! T-351N-21 o B
002 boz Kerosena/distitiate oil-fired 324 MMBrufbr ) ) )
(1967
Babcock and Wilcox Matural Gas-
003 e firad hoiler with low NOx b_u,rﬁer 920 MMBtuhe i i § 524713
and enhanced overfire afr
{1950}
Babcock and Wikecos Matural Gas-
04 goq | [Fired boiter with low NOX burer 1.684 MMBtu/hr . ; ; 5024413
and enhanced overfire air
(1958}
Auxiliary Boiler
03 05 Nalural gas-tired 230 MMBruw'hy - - - -

(2012}
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Paoifution
Emission | Stack i T Tete Thacedr e oo | Control Device T Pollutant | Applicable
Unit ID D Ernission Unit Deseription Size/Rated Capacity (PCDY PCDID Controlled | Permit Date
Description

Reciprocating Internal Combustion Engines

i 407 Dieset Fire Pump

e
h

& HP - -

*The Size/Rated capacity is provided for informational purposes onfy, and is nol an applicable requirement.
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Annual emissions summarized in the following table are derived in part {rom the 2012 CELXS
emisston report and DIIQ spreadsheets. A copy of the report and spreadsheets are altached as

Attachment A.

- Pollutant” g
riteria Pollutanis
PM-10 163.95
PM-2.5 10.00
VOO 4.74
NOy §56.51
50 2,950,064
CO 40,09
Lead (also a HAP) 0.027
Hazardous Air Pollutants (HAPs) *
Hydrogen Fluoride 11.71
Hydrochloric Acid 93.66
Arsenic 0.13
Beryllium 0.02
Cadmium 0.01
Chromiwn Compounds 0.27
Manganese Compounds (.30
Mercury 0.003
Nickel Compounds (0,22
POM (1.0004

Fealculated from DEQ spreadsheets.

These emissions are primarily from the use of coal in the boilers (003 and 004). The use of coal,
distillate oil, and used oil in Boilers 003 and 004 was terminated on September 19, 2013; the

facility intends to convert the boilers 10 natural gas in 2014,
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EMISSION UNIT APPLICABLE REQUIREMENTS

Fuel Burning Equipment Units: 001, 002, 003, 404, and 005

Limirations

The following limitations are stale BACT requirements From the minor NSR permit issued on
5/24/13. The following limitations are specific for boilers 003 and 004, The condition numbers
below are from the NSR permit; a copy of the permit is enclosed in Attachment B.

Condition 2:

Condition 3:

Condition 5:
Cmndition 6.
Condition 7:
Condition §:
Condition 9:

Condition 10:

Condition 11

NOx emissions from the boilers (Ref. 003 and 004) shall be
controlled by low NOy burners with enhanced overfire air, good
combustion practices, operator ramning and proper emissions unit
design. construction and maintenance.

Carbon monoxide (CO) and volatile organic compound (VOC)
emissions from the boilers (Refl 003 and 004) shall be controlled
by enhanced overfire air, good combustion practices, operator
training and proper emissions unit design, construction and
maintenance.

The condition establishes the approved fuel for the boilers (Refl
003 and 004) is natural gas,

The condition establishes the combined natural gas fuel thronghput
for the two boilers (Ref, 003 and (04).

The condition establishes the short-term emission limitations for
Boiler 003,

The condition establishes the short-term emission Hmitations for
Boiier 004,

The condition establishes the combined annual emission
Himitations Tor Boilers 003 and 004.

The condition establishes the definitions of periods of startup and
shutdown. The NOx and CO short-term cmissions limits contained
in Conditions 7 and § (of the NSR permit) apply at all times except
duaring periods of startup and shutdown,

The condition establishes the annual emission limitations in
Condition 9 (of the NSR permit) is a compliance cap, imposed for
the purpose of limiting the potential to emit carbon monoxide so as



Virgtnia Elcetric & Power Company
Bremo Power Station

Statement ol Basts

Page 9

to avold permitting applicability under 9 VAC 5 Chapter 80 Article
8 (9 VAC 3-80-1603 er seq.) refated 1o the conversion of the
boilers from coal {0 natural gas,

Condition 12: Visible emissions from each boiler (Refl. 003 and 004) stack shall
not exceed 10 percent opacity as determined by the EPA Method 9
{reference 40 CFR 00, Appendix A).

Condition 28: The condition establishes that at all thmes, including periods ol
start-up, shutdown, and malfunction, the permittee shall, 1o the
exlent practicable, maintain and operate the alfected source,
including associated air poliution control equipment, in a manner
consistent with good air poliution control practices for mintmizing
eImissions,

In addition to the requirements from the minor N8R permit, the following requirement from 40
CFR. 60 Subpart 12 has been added to the Title V permit for the natural gas-lired auxiliary boiler
(Ref. 005} (condition number refers 1o the Title V permit):

Condition 19; Except where this permit is more restrictive, the natural-gas
auxiliary boiler (Ret. 0035) shall be operated in compliance with the
requirements of 40 CFR 60, Subpart De.

The Kewance package boiler (Ref. 001) is subject to the National Emission Standards for
Flazardous Air Pollutants for Industrial, Commercial, and Institutional Boilers Area Sources, 40
CFR 63 Subpart J1JJ1). The following requirements are established for the distillate oil and
propane-fired botler (Ref. 001}, in accordance with 40 CFR 63 Subpart JLHM (condition
numbers reler to the Title V permit):

Condition 20: Except where this permit is more restrictive, the distibate ofl and
propane-fired boiler (Ref. 001) shall be operated in compliance
with the requirements of 40 CFR 63, Sabpart JJ311 no later than
March 21, 2014,

Condition 21 The condition establishes the tune-up requirements for the boiler
(Ref. 001).

The boiler (Ref. 001) is an affected existing sowrce that burns distillate oif and fiquefied propane.
The facility inlends to pernmanently shut down the botler prior to the March 21, 2014 MACT
compliance date. However, if the boiler is in operation atter the March 21, 2014 compliance date,
the boiler must meet the requirements of the MACT, In accordance with §63. 11201 (a), there are
no emtssion hmitattons for existing oil or gas {ired boilers. The facility is required to meet the
work practice standards and management practices contained in §63.11201(b) and Table 2 1o the



Virginia Electric & Power Company
Bremo Power Siation

Statement of Basis

Page 10

subpart after March 21, 2014 if the boiler is in operation. The tune-up requirements for the boiler
(Ref. O01) are specified in §63.11223(b) and Condition 2] of the permit.

The following Virgima Administrative Codes that have speeific emission requirements have
been determined to be applicable:

9 VAC 5-40-900, Emission Standards for Fuel Burning Lguipment — Standard for
Particulate Matter - applies to all fuel burning equipment instatlations within a stationary
souree wt operation prior to October 5, 1979; Unit 002 is constdered a fuel buming unit
installed and in operation prior to Qctober 5, 1979, The following allowable emissions for
unit 002, in pounds of particulate per million BTU input, are caleulated in accordance
with 9 VAC 5-40-900 AL l.a, for installations less than 10 MMBiu/hy:

Maximum Allowable Emission Rate (E) = 0.6 I/MMBtu
Therefore allowable particulate emissions for Linit 002 are:

Maximum Allowable Emissions = (.6 Ib/MMBto x 5.24 MMBtwhr = 3.14 {b/hr
This rule also applies o Unit 001, The maxtmum allowable emission ratio for units with
a capacity of less than 10 mithion BTU/Mr is 0.6 pounds of particulate per million BTU
input. Therefore:

Maximum Altowable Emissions = 0.6 th/MMBtu x 8.693 MMB{uw/hr = 5.22 ths/hr
9 VAC 5-40-900 is no longer applicable 1o boilers 003 and 004, The boifers were
modified i1 2013, and the minor NSR permit, dated 5/24/13, provides more stringent

requirements for boilers 003 and 004,

8 VAC 5-40-93{., Emission Standards for Fuel Burning Eauipment — Standard for Sultur

the following formula;
Maximum Allowable Emissions (8) = 2.64K
where K iy the allowable heat input at total capacity in MMBtu/hr, Therefore:

Unit 001 5204 x 8.693 = 2295 Ibs/hr

UInit 002 5=2.64 x5.24 5 13.83 ths/hr

The minor NSR perrnit, dated 5/24/13, provides more stringent requirements for boilers
003 and 004,
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9 VAC 5-50-80, Standard for Visible Emissions — Visible emission limit for new and
modified units shall not exceed 20% opacity except during one six-minute period in any
one hour in which visible emissions shall not exceed 30% opacity applies to Unit 601 and
Linit 004,

9VAC 5-40-80 and ¥ VAC 5-40-940, Standard for Visible BEmissions - Visible emission
Hmi for existing units shall not exceed 20% opacity cxcept during one six-minute period
in any one hour in which visible emissions shall not exceed 60% opacity applies to Unit
002,

The minor NSR permit, dated 3/24/13, provides more stringent requirements for boilers
003 and 004,

Comsent Decree

The facility is subject to a Consent Decree entered by the United States District Court for the
Fastern District of Virginia, Civil Action Nos. 03-CV-317-A and 03-CV-603-A, tiled on October
10, 2003 between Virginta Electric & Power Company and the United States, et al (the “Consent
Decree™). The Consent Decree, as such might be amended or modified in accordance with its
terms, is incorporated in its entirety into this permit by reference and is provided as Attachment
C to the permit.

The following requirement is established in the Title V permit (Condition number below refers to
the Title V permit):

Condition 22: The condition establishes the basis and applicability of the Consent
Decree. The Consent Decree, as such might be amended o
modificd in accordance with its terms, is incorporated in its
gntirety into this permit by reference and is atiached as Attachment
C. The permittee shall comply with the terms and conditions of the
Consent Decree that relate to the operation of Bremo Power Station
exchusively and such compliance shall be determined exclusively
by reference to the terms and conditions of the Decree. Whenever
any conflict or ambipuity arises between the Consent Decree and
this permit, the terms and conditions of the Congent Decree will
control. The imitations, monitoring, recordkeeping, and reporting
requiremients include applicable requirements from the Consent
DPecree.

Maonitoring and Recordkeeping
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Ermission Units 001 and 002
Actual emissions from the operation of units 001 and 002 will be caleulated using the following
equation;

E=FxO

Where
I = Emission rate (Ib/time period)
F = Pollitant specific emission factors provided below
O = Rated capacity of the unit (1000 gal/br or mmBT U/ hr)
Emission Factoss for Unit 001
Emission Unit 003
_ LPG Distillate Oil
Pollutant (Ib/1000 gal) (/1000 gal)
PM/PM-10 .6 3.3
50: 1.5 71
Emission Factors for Unit 002
Emission Unit 002
Pollutant Bistillate Qil Kerosene
' * {Ib/MMBtu) {(Ib/MMBtu)
PMPMT0 | 03l 001z
S50 (.29 0.505

Emission factors for SOy for Unit 001 while ftring distiltate oil are taken from AP-42 Chapter
1.3, Table 1.3-1, assuming a fuel sulfur content of (.5 percent; emission factors for PM/PM-10
for Lnit 001 while {iring distillate oil are taken from AP-42 Chapter 1.3, Tables 1.3-1 and 1.3-2,
Emisston factors for $O, and PM/PM-10 for Unit 001 while firing LPG are taken from AP-42,
Chapter 1.5, Table 1.5-1; the 80; emission factor assumes a fuel sulfur content of 15 pr/160 i,

Emission {actors for 5O, and PM/PM-10 for Unit 002 while {iring distillate oil were taken from
AP-42 Chaper 3.3, Table 3.3-1. Emission factors for 80 and PM/PM-10 for Unit 002 while
firing kerosene were taken from the EPA FIRE database, based on the Source Classification
Code 20100901, The 5O, emission factor aysumes a sulfur content of 0.3 percent.

Calculations have heen included in Attachment C to demonstrate that the emission Hmits can be
et for 001 and 002, Visible emissions observations on the exhaust stack of units 001 and 002
are required according to the schedule in Condition 28, 1If during the inspection, visible
gmissions are observed, an HPA, Method 9 visible emission evaluation is required.
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In addition 1o the emission limitations and visible emission limits, the Kewanee package boiler
(Ref. 001) will also subject to the boiler MACT, if the unit remains in operation after March 21,
2014, as mentioned above., The hoiler MACT (40 CFR 63 Subpart J11J3) establishes work
praciice standards and management practices for the Kewanee package boiler (Ref. 001),
Compliance with the requirements to conduct an initial tune-up of the Kewanee package botler
(Ref. 001), in addition to biennial tune-up, is established through the recordkeeping reguirements
of 40 CFR 63.11225 and Condition 29, The facility is required to keep records of: cach
notification and report, including all documentation supporting any Initial Notification or
Notification of Compliance Status, submitted 1o comply with the requirements of 40 CFR 63
Subpart LI, records to document conformance with work practices, and management
practices required by 40 CFR 63.11214 and 40 CFR 63.11223; and records of botler (Ref. G01)
malfunctions and any corrective actions taken in accordance with 40 CFR 63.11225(c)(4) and

(3.

The recordkeeptng requirements, in addition to the actual emission calculations discussed above,
provide a means of demonstrating continuous compliance with the limitations established for
Linits 001 and 002 in the Title V permit,

Lmission Units 003 and 004
The following moniloring and recordkeeping requirements are from the NSR permit issued on
5/24/13; the requirements refer to boilers 003 and 004; condition numbers refer to the minor

NER permit

Condition 13: Continuous Emission Monitoring Systems (CLMS) shall be
installed to measure and record the emissions of NOy (measured as
NOp) and CO, in /MMBtu from each boiler (Refl 003 and 004).

Condition 14: Performance evaluations of the NO,, and CO continuous
monitoring systems shall be conducted i accordance wath 40 CFR
60, Appendix B, and shall take place during the performance tests
under 9 VAC 5-50-30 or within 30 days thercatter,

Condition 15: A CEMS quality control program which is eguivaient to the
requitements of 40 CFR 60,13 and 40 CIFR 60, Appendix I or Part
75 shall be implemented for all continuous moniloring systems

The requirement for the installation and use of CEMSs for NOx and CO provides a means of
demenstrating continuous compliance with the hourly and annual NOx and CO emission
limitationy for boilevs 003 and 004, The facility is required o keep records of all CEMS
calibrations and calibration checks, percent operating tune, and excess emissions.

The hourly emission Hmits established {or boiler 003 and 004, for all other criferia pollutants
(particulate matter, 50, and VOC) are based ou the rated capacities and rated hourly fuel
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consumption of each boiler. The NOx and CO emission Himitations were also established based
on the rated capacities and rated hourly fuel consumption ol each boiler, The following equation
and cmissions factors will be used to determine actual emisstons from the operation of each
boiler 003 and 004:

E=FxN
Where:
& = emission rate (Ib/thme period)
F = potlutant specific emission factor, provided below
N . {uel consumed (mittion ft'/time)
Natural Gas Emission Factors — Boilers 003 and 004
Poliutant n:;:“:'ﬁ 1o ﬁjmt&: PR Souree of DEQ) Factor
PM (Ibs/mmeuft) 7.6 7.6 Vendor Supplied Data
PM10 (Ibs/mmcuft) 7.6 e 1 Nendor Supplied Data
PM2.5 (lbs/mmeuft) 7.6 7.6 Vendor Supplied Data
50, (hs/mmaeufl) 1.9 0.9 Vendor Supplied Data
VOC (Ihs/mmeuft) 4.1 4.1 Vendor Supplied Data
| NOx (Ibs/mmceuft) | 165.2 1549 i Vendor Supplied Data
CO (Ibs/mmeutt) 62.0 62.0 Vendor Supplied Data

Calculations showing the emission factors and emission caleulations are available in Attachment
13,

Armual emmgsions for the boilers are calculated based on the maximum fuel throughput contained
in the NSR permit. Condition 6 of the NSR (dated 5/24/13) limits the total fuel throughput for
the boilers (Refl 003 and 004), Monthly recordkeeping demonstrating compliance with the fuel
throughput Himits provides reasonable assurance of compliance with the annual eriteria pollutant
cmission limits, satisfying the periodic monitoring requirement. In addition to the records of the
annual throughput of natural gas, the facility is also required to keep records of emission
calculations sulficient to verify compliance with the annual emission limitations, Emisston
factors used to demonstrate compliance with PM, PM-10, PM-2.5, SO2 and VOC emissions are
shown above; CEMS data provides a means of demonstrating compliance with the NOx and CO
ernission lmitations,

In addition Lo the monitoring and recordkeeping requirements from the NSR discussed above,
Condition 20 of the Title V permit requires the facility to conduct monthly visible ennssion
observations of each stack (003 and 004). I no visible emissions are observed, a note to that
effect should be recorded. However, if visible emissions are observed, a visible emissions
evaluation (VEER) shall be conducted using 40 CEFR Part 60, Appendix A, Method 9 [or a period
of not less than six minutes, I any of the observations exceed the applicable opacity limit, the
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observation period shall continue until 60 minutes of observations have been completed, If
visible emissions inspections conducted during four consceutive operating months show no
visible emisgsions, the permittee may reduce the monitoring frequency from monthly to quarterly
for that emission unit. The requirement to conduct visible ennission observations satisfies the
pertodic monitoring requirement establishing compliance with visible emission limitation.
Condition 27 ol the Title V permit requires the facility to take corrective actions if the VEE
indicates the visible emissions exceed the visible emission lmitation. The facility is required 10
keep vecords of all monthly visible inspections and the results of all VELs for cach boiler stack,
as well as written operating procedures, scheduled and unscheduled maintenance and operator
training. The required recordkeeping establishes a means of demonstrating compliance with the
visible emission limitations for boilers 003 and 004,

The boiler (Ref. 003} is subject 10 NSPS Subpart De; however, since the unit is a 25 MMBtu/hr
natural-gas fired boiler, it 15 subject only to monitoring, recordkeeping, and notification
requirements. Condition 5 of the Title V permit established the approved fuel; the recordkeeping
requirement of Condition 29.b establishes compliance with the NSPS Subpart De requirements to
monitor fuel usage, found tn §60.48¢ (). The nolification reguivements are discussed in the
Reporting section below,

Since the unit (Ref. 005) only burns natural gag, the visible emigsion hmitations established in 9
VAC 5-50-80 can casily be met on a continuous basis; no initial visible emission evaluation are
required for the unit. Periodic monitoring is satisfied by keeping records that only natural gas is
hurned.

Compliance with the visible emisston Jimitation for emission unit (03 may also be determined
through visible emission evaluations, conducted upon regquest by the Department and/or the EPA.
The facility is required to keep all records of performance tests and visible emissions evaluations
as established in Condition 29.% of the Title V permit. Records of the visible emissions
evaluations also provide a means of demonstrating compliance with the visible emission
limitation in the permit. Requirements for testing are discussed below.

Testing

The following testing requirements are from the NSR issued on 5/24/13; condition numbers refer
to the minor NSR permit for units 003 and 004;

Condition 4: The permitted facility shall be constructed so as to allow for
entissions testing at any time using appropriate methods,

Condition 18; The permittec shalf conduct inittal performance tests for PM-10,
PM-2.5, nitrogen oxides (measured ag NC), CO, and VOO for
each botler (Ref. 003 and 004). The tests shall be performed on
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cach boiler (Ref. 003 and 004) to determine compliance will the
fourly emission limits.

Condition 19: Concurrently with the initial performance 1ests, Visible Emission
Evaluations (VEE) in accordance with 40 CFR Part 60, Appendix
A, Method 9, shall also be conducted by the pamittee on each
bailer {Ret. 003 and 004),

Condition 20: Uipon request by the 1EQ, the permitiee shall conduct additional
stack lests to demonstrate compliance with the emisston limits
contatned in this permil. This condition has been modified to
inctude all fuel burning units,

Condition 21: Upon request by the DEQ, the permittee shall conduct additional
Visible Emission Fvaluations (VEE) in accordance with 40 CFR
Part 60, Appendix A, Method 9 to demonstrate compliance with
the visible emisgsion limits contained in the permit. This condition
has been modified to include all fuel burning units.

"The requirements allowing for additional stack testing or visible emission evaluations were
expanded to include all fuel burning units and ensure the Department and EPA have authority o
require testing not included in this permit il necessary to determine comphance with an emission
limit or standard,

n addition to the festing requirements [rom the minor NSR permit (dated 5/24/13), the following
testing condition 1§ established in the Title V permit (condition numbers refer to the Title V
permit):

Condition 35: If testing is conducted in addition to the monitoring specified in
this permit, the permitice shall use the appropriate method(s) in
accordance with procedures approved by the DEQ.

Compliance Assurance Monitoring (CAM)

The two main boilers at the Bremo Power Station (003 and 004) are no longer subject to the
requirements of 40 CFR Part 64, Compliance Assurance Monitoring (CAM). The boilers (Ref.
003 and 004) are each equipped with CEMS for NOx and CO, which meet the definition of
Continuous Compliance Determination Method m 40 CFR 64.1, therefore the units are exempt
from CAM under 40 CFR 64.2 (b)(1)(iv).

CAM is not applicable to emission units 001, 002, or 005 since cach unit does not use a control
device 1o meet the emission standards,
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Reporting

The following reporting requirements are from the NSR issued on 5/24/13; condition numbers
refer to the minor NSR pennit:

Condition 16: The permittee shall furnish written reports to the DEQ of excess
einissions from any process monitored by a continuous mondtoring
system (CEMS) on a quarterly basis, postmarked no later than the
30th day following the end of the calendar quarter,

Condition 22: The condition outlings the notifications required for the
modification to burn natural gas for boilers 003 and (004,

Condition 26: The condition requires the facitity to furnish notification of
malfunctions of the affected facility or related air pollution control
cquipment that may cause excess emissions for more than one
hour.

In addition to the reporting requirements from the minor NSR permit (dated 5/24/13), the
following reporting requirement has been included for Unit 005 to satisfy the reporting
requirements of the NSPS Subpart De (Condition numbers refer to the Title V permit).

Condition 38: The condition establishes the requirements for the submittal of the
notification of the date of construction or reconstruction and actual
startup of the boiler (Ref. 008), as provided by 40 CFR § 60.7.

The foflowing reporting requirement has been included for the Kewanee package boiler (Ref.
001) 1o salisfy the reporting requirements of the MACT Subpart JI1IH (Condition numbers refer
to the Title V permit):

Condition 40: The permittee shall furnish all applicable written notifications and
reports as according 10 40 CFR 63.11225 as applicable to the
Kewanee packape boiler (Ref. 001). This includes Notificalion of
Compliance Status and a Biennial Compliance Status Repot.

EMISSION UNIT APPLICABLE REQUIREMENTS

Reciprocating Internal Combustion Engine: 067

The reciprocating internal combustion engine (RICE) (Ref. 007) is a diesel fire pump that was
constructed between 1983 and 1985 (an exact date of construction wag not available), and has a
maxitmum rated capacity of 150 HP with a displacement of less than 10 liters per cycle. The unit
(Ref. 007) is subject to the MACT requirements ol 40 CFR 63 Subpart 2277 Since the
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compliance date for existing sources has passed (May 3. 2013), and the facility was considered a
major source of HAPs until shutdown of the coal boilers, the unit is considered an existing
emission unit at a major source of HAPs under the MACT “once-in, always-in” rule. The unit is
considered an existing emergency-use RICE at a major source of HAPs.

Due (0 the construction date of the umt (Ref. 007), the New Source Performance Standards, 40
CFR 60 Subpart 111 are not applicable; Subpart H standards apply to unit constructed after June

2006,

Limiiations

In accordance with the MACT, 40 CFR 63 Subpart ZZZZ, the following conditions are
applicable 1o the unit (condition numbers refer to the Title V permit):

Condition 41; The RICE (Ref. 007) must be operated in accordance with MACT,
Subpart 2227, except where the Title V permit is more restrictive,

Condition 42 The condition establishes the maintenance requirements for the
RICL.
Condition 43: During periods of startup the permitlee must minimize the time

spent at idle for the emergency generator (Refl. 007) and mininuze
the engine’s startup time to a period needed for appropriate and
safe loading of the engine, not to exceed 30 minutes, after which
time the non-startup emission Hmitations apply.

Condition #44: The condition establishes the operational limitations for emergency
RICE. The condition establishes that emergency generators may be
operated lor the purpose of maintenance check and readiness
lesting,

Manitoring and Reeordkeeping

The following are monitoring and recordkeeping requirements established to determing
compliance with the MACT limitations.

Condition 45 The permittee must install a non-resettable hour meter prior 1o stagt
up in accordance with 40 CFR 63.6625. The hour meter shall be
provided with adequate access for inspection.

Condition 46: The permittee must operate and maintain the stationary RICE (Ref.
007y and after-treatment controt device (if any) according to the
manufacturer’s emission reluted written instructions or develop a
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maintenance plan which must provide to the extent practicable for
the maintepance and operation of the engine in a manner consistent
with good air pollution coutrol practice for minimizing emissions.

Condition 47: The permittee must be in compliance with the emission limitations,
operating limitations, and other requirements in this subpart that
apply to the stationary RICE (Ref. 007). at all times.

Condition 48: The condition establishes the recordkeeping requirements for the
stationary RICE (Ref. 007), necessary to demonstrate compliance
with the emtission limitations and operating parameters established
in the permit.

The requitement for installation of non-resettable hour meters for the stationary RICE, provided
in Condition 45, establishes the means of determining compliance with the hour limitations
specified in Conditions 42, 43, and 44, The facility Is required to keep records of the hours of
operation of the stationary RICE to ensure the limitations of Condition 44 are met. The facility is
required under Condition 48 to maintain records of all maintenance conducted on the stationary
RICE (Ref. 007) as well as the hours of operation of the unit. The requirement to maintain
records of the maintenance performed provides a means of determining continiing compliance
with the maintenance requirements in Condition 42, The requirement to mabitain records of the
hours of operation, and type of use, of the unit establishes a means of demonsirating comphance
with the usage limitations estabbished in Conditions 43 and 44.

Condition 47 establishes operating and maintenance requirements for the stationary RICE (Ref.
007). Condition 46 requires the operation and mabitenance according the manutacturer’s written
instructions, or the development of a maintenance plan for the stationary RICE (Ref, 007). The
required maintenance and operating requirentents of Conditions 46 and 47 provide a means of
assuring compliance with the maintenance and operating requirements for the generator.

No additional monitoring or recordkeeping requirements are needed other than MACT
requirements,

Testing

Condition 49 establishes that the Departinent and EPA have anthority to require testing not
included in this permit if necessary to determine complhiance with an emission limit or standard,

Reporting
Condition 50 of the Title V permit requires the permittee to report any fatlure to perform the

management practices in Condition 42 for the stationary RICE (Ref. 007), on the schedule
required and the federal, state or local law under which the risk was deemed unacceptable,
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Complignee Assurance Monitoring

The stationary RICFE is subject only to emission liniations or standards proposed after
November 15, 1990, pursuant to section 111 or 112 of the Clean Air Act, and is therefore exempt
from CAM under 40 CIFR 64.2(0)(1 i), CAM is not applicable to the stationary RICE.

GENERAL CONDITIONS

The permit contains general conditions required by 40 CFR Part 72 and 9 VAC 5-80-490, that
apply to all acid rain operating permit sources, These include requirements for submitting semi-
annual monitoring reports and an annual compliance certification report. The permit also
requires notification of deviations from permit requirements or any excess emissions, including
those caused by upsets, within one business day.

TITLE IV (PHASE H ACID RAIN) PERMIT ALLOWANCES ANID REQUIREMENTS

In accordance with the Air Pollution Control Law of Virginia §10.1-1308 and §10.1-1322, the
Environmental Protection Agency (EPA) Final Full Approval of the Operating Permits Program
(Tides TV and V) published in the Federal Register December 4, 2001, Volume 66, Number 233,
Rules and Regulations, Pages 62961-62967 and effective November 30, 2001, and Title 40, the
Code of Federal Regulations §§72.1 through 76.16, the Commuonwealth of Virginia Department
of Euvironmental Quality issues Phase H Acid Rain permits pursuant to 9 VAC 5 Chapter 80,
Atticle 3 of the Virginia Regulations for the Control and Abatement of Air Pollution (Article 3
Federal Operating Permit (FOP)).

The Phase 11 permit was incorporated into the permit including the 8O; allowance allocations and
the NO, requirements, The appheation for renewal of Article 3 FOP was received June 28, 2012,
Upon renewal, the Article 3 FOP will have an expiration date of December 31, 2018,

The fotlowing applicable Himitations are state and federal requirements from the Phase 1T acid
rain permit effective January 1, 2014, which will be incorporated into the Title 1V federal

operating permit.

S0 allowance allocations are as follows:

Linit 003 1768 tons  for years 2014 throngh 2018
Unit 004 5170 tons for vears 2014 through 2018

VEPCO subroitted a Phase 11 Acid Rain Permit renewal apphication dated June 21, 2012 and
received June 28, 2012, Attached to the application was the Phase I NO, Averaging Plan which
included year 2014 through 2018 to coincide with the Acid Rain Permit.
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Under the NO, compliance plan, the annual average NO, emission rate for each year for Units
003 and 004 are determined in accordance with 40 CFR Part 75; enussions shall not exceed the
applicable limitation under 40 CFR 76.7(a)(2), of 0.46 1b/MMBtu of heat input for each unit (dry
hottom wall-fired boilers not applying cell burner technology).

A copy of the Title IV Acid Ratn Permit, Phase 11 NO, Compliance Plan, and Phase NGO,
Averaging Plan applications are provided as Attachment A 10 the Permit, and Attachment D to
the Statement of Jasis,

CLEAN AIR INTERSTATE RULE (CAIR) PERMIT

VEPCO submitted a Clean Alr Interstate Rule (CAIR) Permit renewal application dated June 4,
2012 and received June 18, 2012, CAIR requirements are included in the renewal permit by
reference. Upon renewal, the CAIR permit will have an expiration date of December 31, 2018, A
copy of the CAIR Permit application is provided as Attachment I3 to the Permit, and Attachment
D to the Statement of Basis.

STATE ONLY APPLICABLE REQUIREMENTS
None were identified by the applicant,

FUTURE APPLICABLE REQUIREMENTS
Nomne were identifred by the applicant.
INAPPLICABLE REQUIREMENTS

The provisions of 40 CFR Part 98 - Mandatory Greenhouse Gas Reporting require owners and
operators of general stationary fuel combustion sources that emit 23,000 metric tong COz or
more per year in combined emssions [rom such units, to report greenhouse gas (GHG)
emissions, annually. The definition of “applicable requirement” in 40 CFR 70.2 and 71.2 does
not include requirements such as those included i Part 98, promuipated under Clean Air Act
(CAA) section 114(a)(1) and 208, Therefore, the requirements of 40 CIFR Part 98 are not
apphicable under the Title V permitting program.

As a result of several FPA actions regarding GHG under the CAA, emissions of GHG mwust be
addressed (or a Title V permit renewed after January 1, 2017, The current state minor NSR and
PSD permits for the Bremo Power Station contains no GHG-specific applicable requirements and
there have been no modilications at the facility requiring a PSD permit, Theretore, there are no
applicable requirements for the factlity specific to GHG.

Cwrrently inapplicable requirements identified by the applicant include the following
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requirements:

40 CFR 60, Subpart I, Standards of Performance for Fossil-Fuel-Fired Steam Generators, 40
CFR 60, Subpart Da, Standards of Performance for Electric Unility Steam Generating Units, and
40 CFR 60, Subpart Db Standeards of Performance for Industrial-Commercial-Institutional
Steam Crenerating Units, have been specifically identified as being not applicable o units 003
and 004 as construction of the boilers took place prior to the apphicability dates of these standards
of performance (August 17, 1971, September 18, 1978, and June 19, 1984, respectively.)

40 CFR 60 Subpart Kb, Standards of Performance for Volatile Organic Liquid Storage Vessels
Sfor Which Construction, Reconstruction, or Modification Commenced Afier July 23, 1984 has
been identificd as being not apphicable to units 1S-1, 1523, I5-4, and 15-15 due 1o the low vapor
pressure from each petroleum storage tank.

40 CFR 60 Subpart Y, Stundards of Pecformeance for Coal Preparation and Processing Planis 15
no Jonger applicable to the facility; the facility no longer handles or combusts coal.

40 CFR 60 Subparts GG, Standards of Performance for Stationary Geas Twrbines, and 40 CFR
60 Subpart KKKK, Standards of Performance for Stationary Combustion Turbines have been
identified as being not applicable to emission unit 002 since the turbine was constructed prior 1o
the first applicability date in NSPS Subpart GG and KKKK. Additionaily, 40 CFR 60, Subpart
G was identified as not being applicable to Unit 002 because the unit is less than 10 mitlion
BTU/he heat input

40 CFR 63, Subpart YYYY, National Emission Sterufards for Hazardous Air Polluiants for
Stationary Combustion Turbines has been identified as being not applicable to emission unit 002
in accordance with 40 CFR 63.6090(b)(4): the unit is considered an existing stationaty
combustion turbine.

40 CFR 63 Subpart UUUUY National Emission Standards for Hoazardous Aiv Pollutants for
Coal- and Oil-Fired Electric Utility Steam Generating Units has been identified as being not
applicable to units 003 and 004; the boilers burn only natural gas and are therefore not subject o
Subpart UULLU,

40 CFR 63, Subpert JJJI11, National Emission Stomdards for Huzardous Air Pollutants for
Industrial, Commercial, and Institutional Boilers Area Sourees has been identified as being not
applicable to units 003, 004, 005, and 006. Each unit is natural gas fired; in accordance with 40
CIFR 63.11195(e), gas-tired boilers are not subject to the requirements of Subpart JIII). Subpart
JI33JT is not applicable to Unit 002 since Unit 002 is a combustion turbine and not a boiler.
Subpart JIIIT is not applicable to Unit 006 because Unit 006 is a fuel gas heater and not a botler;
the unit (006) does not meet the regulalory definition of a botler since the unit does not use
controtled flame combustion in which water is heated to recover thermal energy in the form of
stearn and/or hot water.
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40 CFR 64, Compliance Assurance Monitoring has been identified as being not applicable to
units 003 and 004, The units do not meet the general applicability in §64.2(a) since low-NOy
burners and over-fire air are not considered “control devices;” in addition, these units have
CEMS for NOy and CO.

40 CFR 64, Compliance Assurance Monitoring has been identified as being not applicable to
units 001, 002, or 005 since each unit does not use a control device to meet the emission
standards.

The facility did not identify any additional inapplicable requirements in their application.

In addition to the inapplicable requirements identified by the facility, the following requivements
have been identificd as inapplicable:

40 CFR 60, Subpart De, Standards of Performance for Small Industrial-Commercial-
Instindional Steam Generating Units was identitied as not being applicable for Units 001 and
(06 as each unit is less than 10 million BTU/hr heat input.

40 CFR 60 Subpart I, Stamduards of Performance for Stationary Compression [gnition Infernal
Combustion Engines is not an applicable requirement for the emergency fire pump (007) at the
{acitity. The 1530 HP fire pump was constructed and manufactured between 1983 and 1985,
before the applicability date of Subpart 11, and is therefore not subject to NSPS Subpart 111

40 CFR 63, Subpart DDDDD, Nativnal Emission Standards for Hazardous Air Pollutants for
Industrial, Commercial, and Institutional Boilers Major Sources has been identificd as being not
applicable 1o the facitity. The facility is an area source of HAPs; therefore the Boiler MACT for
Major Sources is not applicable.

COMPLIANCE PLAN

No compliance plan was included in the application or in the permit.

INSIGNIFICANT EMISSHON UNITS

The insignificant emission units are presumed to be in compliance with all requirements of the
Clean Air Act as may apply. Bascd on this presumption, no monitoring, recordkeening or

reporting shall be required for these emission units in accordance with 9 VAC 5-80-490.

Insignificant emisston units include the following:
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Emission Emission Unit Descrintion Citation Pothutant(s) Emited Rated Capacity
Unit No. | Rsion BRELIescrptic At {9 VAC 5-80-720 B) | (9 VAC 5-80-720 C)
. Eube Oif Systems/Waste Ol . e
- - ‘ v ey e O VAC 5-30-72013 Voo n
5 -3 Systems/Hydraulic O Systems s TR
.. 275 Gallon Gasoline ¢ . v N
", S - 9 VAC 5-80-7208 VO --
I5-3 Dispensing Station & Tank | VAL 3-80-7200 )
_____ I5-d4 500 Gailon Kerosene Tank 9 VAC 5-80-72013 voc
15-8 Gravel Roads 9 VAC 5-80-7208 PM-10 --
18-0 Sand Blaster 9VAC 5-80-72083 PM-10 ) -
15-10 Sewage Treatment 9 VACS-Ro-720B VO e
512 Ash Storage Ponds 9 VAC (-72018 PM-10 --
15-14 _Lime Sharry Tank 9 VA R(-72013 PM-10 u-
. 275 Gallon . . ﬂ "pe
5 Fire Pump Diesel Tank VAC-5-80-7 mim ........... vOd
006 Natural 5;;?1:“ pipeline | 4 4 v 5.80.720C 4277 MMBtwhr

"The citation criteria for insignificant activities are as follows:
9 VAC 5-80-720 A - Listed Insignificant Activity, Not Included in Permit Application
9 VAC 5-80-720 B - Insignificant due to emission levels
9 VAC 5-80-720 C - Insignificant due to size or production rale

CONFIDENTIAL INFORMATION

The perntittee did not submit a request for confidentiality. All portions of the permit application
are suitable for public review.

PUBLIC PARTICIPATION

rogress, in Charlottesville,

Virginia, on November 8, 2013, EPA was sent a copy of the drafl permit and notified of the
public notice on November 7, 2013, All persons on the Title V maiting list were sent a copy of
the public notice by either electronic mail or in letters on November 7, 2013, There are no
affected states; there are no other states within 50 miles of the facility. The 30-day public
comment period was from November 8, 2013 through December 9, 2013, No public comments
were received.

The EPA reviewed the permit concurrently with the public comment period; the EFA comment
period ended on December 26, 2013, No comments were received:

ATTACHMENTS

Attachment A -
Attachment B -

2012 Annual Emissions Update

Minor NSR Permit dated May 24, 2013, and Associated Engineering Analysis
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Attachment C - Fmission Caleulations: Units 001 and 002

Attachment D« Title IV Acid Rain Permit Application and the CAIR Renewal Application



Attachment A

2012 Annual Emissions Update
(Reg. No. 40199 - Bremo Title V)
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Commonwealth of Virginia

Bepartment of Environmental Quality
Consolidated Plant Emissions Report

Page 1 of 18

Registration Mo: 400

Plant Mame: BDomisdon - Bremo Power Station

FIPS Coenty Code: 063
Pand BD: G00G]

Year of Emissipns: 2012
Last Anmwat Update: 2012

GENERAL INFORMATION

Facility Mame: Domision - Bremo Power Station

Eocation Address: 1338 Breme Road
Bremo Blufl

Mailing Address: $400 Dominion Bhvd

Glea Allen

Anuual Update Contact: Favlor, Cathy
Phone Numbes: (9043 273 - 2929

Principal Product; €leciricity

YA 23622

VA 330650

UM Zoee: 17
UTM Vertical {K3): 41768
UT™ Botizostal (KM): 7391

Laitude: 37 © 42 19

Longitude: -78° 17 22

Property Ares {Acresh: 2E1E

Mo, of Employees: &
Prisnary SHC Code: 4911

Ld

o

Comsments:
Facility Emissions Potutent Emissions Value {ipy) Allovable Value  Units

PRE HE 1619482458427

502 2950.642962025)

woo o 4.736403201 1

g 00268204353

HCL 93 281000005}

Pat25 99958242100

N2 B35 50515648000

Pai E83.94E2458427

Tk 40.0923736865

M3 GA5337TI873

HF FET4TA250000
STACK TNEFQRMATION: Mumber: 1 Description: Stack [ Description ETM Zone: 7
Stack Height{#: 208 LITM Vertical(KM): 4176.79
Stack Diameter{f}: 1 UTM Horfeontall KM): 73909
Exit Gas Temperatiee{F 1 ?EEEE; GEP Stack Haighi: g
Gas Fiow RaielACFM: 7 4156 GEP Building Height: Py
Exie Gas Velocin{ftsech: a {IEP Building Length: i
Stack Type: v GE? Bulding Width: U
Plumz Height{ft): o Rough Terrate: I
Permitted Equipment: b Elevation {f above MSLY: 220

Stack Emissions  Pollutant Emissicns Value (ipy} Allowable Valee  Upits



Eyate: $8/30°203 T AM Commonwealth of Virginia 3
Department of Environmental Cruality
Conselidated Plant Emissisns Repert

o £.2339230000
HCL 18.264 8000000
HF 2. 3TRsR0006E
WH3 G RGES2¥I600
MO2 226, 3R00GR0G00
PR BOMGTIS4324
P 30.7933300000
#M 10 3. 7233300000
PM 2.3 B3 70000
802 £, SBEREODGED
Yoo GOS155TR000
POINT INFORMATION:  MNumber § Bescription: Point 001 Description
Design Capacity & Units: 996 MILLION BTUS _ State Sepsitive: N
per HOUR Permiited Equipment: &
i ~ Space Heat (%4 1
% Throughput: DEC-FEB: 41 MAR-MAY: o AI-AUG: 42 SEP-MNOV: 7 . .
Crperating Schedule: Hours'Day: - 24 PaysiWeek: 7 Hoursrearn 4214 Alr Program Sub Part

Point Emissions Potlutant Emsissions Value {tpy) Allowable Valne Units
CO B.23502 50000
HCL § B D4 B HHHHHE
HF 2. 3FHHEHN
MWH3 TRttt
N2 226, JHHHHHENY
PR RS 54324

Pag HET335HHHHY 128, 51000060660 e
PA i 3935 30HHHHY
P25 {925 HHHHY

302 Hi4 SHHMHHREMY 2407 £3000GGA00 Tag'hr
VOC {06 SOTIHHMS

SEGMENT INFORMATION: Number: i Beseriprion: 3 BABDOCK & WILOOX
Sewree Classtfication Code: L x X SCC Description:  Pubverized Coal: Dy Betfom {Bituminoas Coal}
Actna] Anseal Throughpest: 33608 .
Max, Honedy {3neration Rate: 30 SCCUnits: Tons Burmed
Seate Sensitive: M Trace%n @ Ash%: 11.5% Sulfier¥a: 1,03
Permitted Equipment: M

Heat Content (MMBTU: 24839
Insignificant Actviey:

o

Theouwghpat Limit:



DPate: (3702013 10:44 A

Peilution Prevantion:

Poflutios Pravention Commenis:

Segment Comments:

Segment Enrissions

Poliutant Methed
FB Supplied factor {auto colc)
MHF Federal facter {aute caled
EM 23 Supplied fector {xeo cic)
Yol Supplied factor (suto cale)
HF Supphed fector (zuto calo}
0 Sopphed fzctor {asto celeh
HCL Supplied fector (guto calc}
M Suppiied factor {azo calel
BM 10 Supptied factor (suta cale}
M2 Soutee {est (sser calc)

{EMS Data .

s02 Spurce est (eser catc)

CEMS Data

Commonwealth of Virginia
Department of Environmental Quadity
Consolidated Plant Emissions Report

Theoughput Unit
TFactor AST Pramary  Secondary Oversl]
Contrel  Controt Efficiengy U5
2.00004 89044 LR

J10 = Electrostatic Precipitator - High Efficiency
000056580048

0.A50000827
2050090999
£.13000009419
£, 50990080009

130650994094

194094900919 {H{
O = Electrostatic Pracipitator - High Efficiency
1.9400099007) i

010 = Electrostatic Precipiiator - High Efficiency
(. a000a90000

£1.0E09900:00

Emissions Vaiue

(k)

O HH?5543

12928

0. TA0E0400

424824000

2 3T0000E

T 320U00¢

£ D0R0000

36307000

385979008

226 300000H)

a4 40000

Allwabie Valus

Page 3 of 18

Units




Diate: 0R/I0I0E3 148 AN Commonweaith of Virginia

Page 4 of IR
Brepariment of Environmental Quakity
Consolidated Plant Emissions Report
SEGMENT INFORMATION: MNumber: 2 Descripiion: 3 BABCOCE & WILCOX
Soures Classification Code: 1616350 SCC Description:  Grades | and 2 ik
Actzal Annvai Throughput: 133.57 )
Aax. Hourly Operstion Sate; 6471 SCCinits 1900 Gallons Bumed
State Sensitive: b Trace¥a: ! Ash?e 01 Spifure 5
Permittcd Equipment: N Heat Content (MMBTUR 137
Insipnificast Activite:’ bl
Throughput Limii:
Loz T — 5]
Poliwgion Prevention: N Throughput Linie
Palbution Prevention Conrments:
Sepment Commertts:
Segment Emissions
Paoltutant ¥ethad Factwor ASST  Primary  Secoadary Overal] Emissions Value Aflowalle Value Einits
Contref Comtral Efficiency % {1pryh
FB Federal factor (auto cals) (.0800090800 I H) 9.8 €.9J000DD
018 = Electrostetic Precipiator - High Efficiency
NO2 Supplied factor {aulo cale) (.O0000B0000 (LA
Incheded i CEMS for Coal
s Supplied fzctor {auto cafc) 0.006RGE000 0,009
Iacheded in CEMS for Coal
YT Federal factor (auto calck 8. 200080066 0.81335704
BM Federal factor (aute calch 2 0980800800 g QLE335T004
019 = Elecirostatic Precipitator - High Effciency
BM 10 Supphied fector (auko cule) PR ] T LEIISTOO
9 H] = Electrostalic Precipitstor - High Efficiency
PM L5 Supptied facior (3wt calct 20999009094 HAXERI
Used PMI0 AP4Z
o Federat factor (aute calc) 50000090494 1333025
SEGMENT INFORMATION: MNumbsr 3 Deseription: 3 B&YW BLR USED Of
Seurce Claseification Code: FOINE3a2 SCC Desoriptionr Waste O4f
Actual Annua? Threnghput: ]

SCC Uniss:



Drate: 98/3(K2013 10044 AM

Max. Hourly Operation Rate:
Zeate Sensiteve:
Permitizd Equipment:

Imssigaificant Astivify:

Poflutiog Preventios:

Pobivtion Preventios Comnents:
Seament Commants:

Segpment Emissions

Pollgtant Methad
Fxi 10 Supplied feotor {euto calc)
Yoo Federal factor (auto cale)
L0 Federal factor (anto cals)
™2 Supptied factor {auto calc)
P Supplied fzctor {auto calc)
02 Federal factor (avte calc)

Commonwealth of Virginia

Bepartment of Environmental Quality
Consolidated Plant Emissions Report

1340 Gallons Bumed

TFrace®n:

G

Hleat Contert MBI O

Througbpet Limit:
Throughpur 1eit:

Facior A/SIT  Primary  Szcondary

0.6:4000090
108000096098
30080000450
19.26899800000
6406000090040

1478080000004

Controd

Canirol

Askhe O

{iveraf]
Efficiencsy %

Sulfur¥a: 5

Emidssions Valae
{ty)
R
{LO0040004
200004009
CLODD00004
4LAMIDD0AE)

L0

Allowable Yalue

Page S ol 1%

Llniis

STACK INFORMATION: Number; 2

Description: Stack 2 Description



Commenwealth of Virginia

Diater DRSO3 1044 AM Page &0f 1R
Depariment of Environmental Quality
Censoiidated Plant Emissions Report
Stack Heiphe' i} 285 UTh ZLone: 17
Stack Dizmeterfl): 13 UTM Vertical{lKMY: 4176.79
Exit Gas Temperaiure(Fl: 4_{223 UM Hortzomtal{ KA Ti9.09
{3as Flow Rate ACEM: ”44 ! GEP Stack Height: q
Exit Ges Velocity(ft'seel: ’ GEP Building Height: f
Stack Tvpe: Y GEP Building Length: i
HH dTileiif i i . .
Plurme Heighe(fih a GEP Balding Width: a
Permitted Egeipment: E Rough Terrain: ®
Stack Ernissions  Pollotant Emissions Vaiue {tpv) Alowable Value  lnits Elevation (2 abtve MSLY 220
Co 31790500006
HCL T3.0162000080
HF L 3TTEIE0080
WNH 0333201275
™oz 69, 9R000A0R000
PE (0260636829
P 1314063200000
u 10 1314065200808
PMZS T.37750308040
8502 2345 4000000000
OO 3773630080
POINT INFORMATION:  Number: 2 Drescriptinn: Poini HE2 Descripdion
Design Capacity & Unitss 1698 MILLION BTUS | Swate Seaskdve:
per HOUR Permized Bauipmsent: B
) Space Hest 36 |
%o Theosghoae: DEC-FEB: 23 MAR-MAY: 13 IN-AUG: 48 KEP-NOV: L )
Opersting Schedule: Hours/Dav: 24 DeysWeek: 7 Houwrs/Yesr  A26K Al Program Sub Part
Point Emissions Foliestant Emissions Value pyvt Alipwable Valae Uinits
ca 31.79RGZ00006
BCL TE0163000508
HF 9. 377020008
WH1 00333201275
MOz 629 9000800008
PB 0AZ6RE300ZY
Phi 131.4046320004¢ 239 9 50HHHHHHE Ibshr
Pt 10 1314865200008
P 2.5 T37TEO30000 ’
s02 2345.4000000090 4483 3600000000 [beshr
Yoro 3724630000



Commonweslth of Virginia

Drage: 0835002013 1044 A Page Tof 18
Department of Environmenial Quality
Coznsolidated Plant Emissions Report
SEGMENT INFORMATION: MNumber: BPescripiion: 4 BABCOCE & WILCOX
Source Classification Code: SCC Description.  Pubverized Coal: Dry Bottom (Biuminous Coal)
Actue] Apsval Throwughout . o
Max. Howrly Operation Rate; SCCUnitst  Tons Burned
State Sensitive; i Trage?s: 0 Ash%e 117 Subfisrs: 1.04
Permited Equipment: N Hont Content (MMBTUY:  24.86
Insignificant Activigy: ™
. . ) Throaghpat Limit:
Pellution Prevention: i Throughput Unit:
Peilution Prevention Comiments:
Segment Comments;
Segment Emissions
Poflutant Method Factor ASS/T Primary Secondary Cryerall Eeissions Walue Alkewsble Valie Unets
Control  Conteed Efficiency % fipvl
B AP-$32 Baotor {user cals) SO HHHHEHY MG B£.5 {26 SHE
{1} = Efecirostatic Precipilator - High Efffciescy
Pt Source test fuser eaie) R (L w2 P31 TO0HO000
418 = Blectrostatic Precinitator - High Efficiescy
M Source test {user caic) CLAONOMIN0004 LY 987 P35 THMMHAN
{18 = Electrostatic Precipitator - High Efficiency
MH2 Federa factor {aute calc) 19995650008 1.035324H2
WV Supplied factor {auio cals) ASO00000H 37508 MR
E Suppiied factor (aute colcy O F SO00000 L3725
co Suppiiet factor {auto cale} 250000083408 3125675000
HCL Suppiied factor (auto cale) F 200000040 T3 620000
PM 25 Seuree test {user cale) AR [ T2UHHHHH
{14} = Efectrostatic Precipitatar - Fiigh Efficiency
MOz Spurce test fuser calch O OOHHHERHHE (20 SOHHHMME
{TEMS Data
S0z Source test fuser caic} L0 2345 SOHHHHHE

CEMS Pata



Date: URFO03 1144 AM Cemmonwealth of Virginia Page 5 of 18
Department of Environmental Gaality
Consolidated Plant Emissions Report

SEGMENT INFORMATION: Number: 2 Descriptiovn: 4 BABCOCK & WILCOX
Source Classification Code: 10166561 SCC Description:  (Grades | and 2 il
Autaal Annuat Throvghpot: 216,32 .
MEax, Hourly Operstion fate: 12129 SCCUnis: 1000 Galtens Burned
State Sensitive: N Trace¥s: i Ash?s 01 Soffurfy S
Pennitted Equipment: B Heat Content {(MMBTU): 137
Insignificare Activity: N
. _ Thronghput Lim#t:
Poltation Prevention: ™ Throughput Bnit
Pollution Prevention Comments:
Segment {omments:
Segment Emissions
Poflutant bfethod Facter ASS/T Primary  Secondary Crversll Emissions Valus Alioweble Value Unizs
Control  Conired Efficiency % £
e Federal factor {auto calo) (L OOHHEHHH olo 97 {EHHEHEEHY
1i{ = Electrostalic Precipitator - High Efficiency
VOO Feders! factor {aute cakc) {2 HHHHHHE £ L2165200
PM .5 Feders! factor {aute cakc) L ASO0HHIHHE 16780
P Federsd factor faute cale) 2 DA LEFRE (21632000
{1 = Efectrostatic Precipitator - High Efficiency
Pu 18 Suppiiad factor (gula cale) 2 DHHHHHHMY EEL 321652000
{1 = Electrastatic Precipitator - High Efficiency
Co Federal factor {auto cale) RELLEREEGELY 0.54130000
W2 Source test {user cale} {LHHHHMHOG G.O0HEH00
Included in CEMS for Coal
S0z Soerce test {user ¢alc} HELLEEEEREEY ERHHEEHEHEE
Included in CEMS for Coal
SEGMENT INFORMATION: Number: 3 Breseription: 4 8B&W BLR - USED QI
Spurce Classificstion Code: FOEOEST SCC Description:  Waste O

Artuat Annval Throushput:



Date: BE30/2013 100449 AM Commenwealth of Virginia

Page B of 18
Depariment of Environmental Quality
Conselidated Piant Emissiens Report
SCCUmEs: (i) Galtons Burned
bax. Hourly Operation Rate: Trace%s: 0 Ash%: @ Selfuste: .S
State Sensitive; b

Permitted Equigment N Heat Content {(MMBTEY:  §

tnsignificant Activity: M Tlroughput Limit:

Polletion Prevertion: M Throughput Unit:

Pollution Prevertion Comments:
Segment Comments:
Segment Emissions ,
Peilutant Method Factor AST Primary Secondary Orveralf Emissions Value Allowable Value Usits
Contraf  Contsal Efficigncy % {ipv}

P 10 Supplied factor {auto calc) {. 6400000000 0.20000000
WOHD Federal fector {asto cels} EMEEEEEEEEETE] D.OGA00G0
<0 Federal factor {auto cale} SNEIEEEEEEFIEE Q.06006308
M2 Supplied factar {auto cate) 1. BRODRGHGHY £.00000006
P¥ Supplied facior fano calc} 64.0000000000 2.00000009
S0z Federal factor (anto cals) 147.6800000008 3 0.0

STACK ¥NFDRMAT’£{E\E:. Number: 3 Drescription: Stack 3 Description




Brate: 38302083 144 AM

Commonwealth of Virginia
Brepariment of Environmental Quality
Cansolidated Plant Emissions Report

Peoe FQof 18

Stack Heightf fi): o UM Zone: i7
Stack Diameter(fi): G UTM VertiealtKM): 417679
Ext Gas Temperature{F): ; UTwE HorzontalFy: T30
ras Flow Ram{ ACFME o GE? Siack Height: 7
Exit Gas Velocivdftfsec): GEP Buiiding Height: it
Srack Type: F GEP Building Length: 1
Plums Height{ft}: kT GEP Bulding Width: &t
Permited Equiptnent: b Reough Terrain: N
Stxek Emissions  Polletant Emissions Value (tpy) Allyeenbie Value  Units Elevation {it shove MSL): 220

Fad FHIBSSROR2T £ 800000000 oashey

Pui il F. 7095589827 2A0000G0000  tonsfvr

PAE2S AT 2100
POINT INFORMATION: Mumsher: 3 Dieseription: Point (03 Description

Design Capacity & Einits:
Par HOUR

% Throughput: DEC-FEB: 20 MAR-MAY:
Operating Schedule: HoarsTay:

14 IM-ADG:
© 24 DavsWeek:

4 MIELION BYUS

5S¢ SEP-NON 16
7 Haours Year: 870l

Siete Sensitive; W
Permisted Equipment: M
Space Heat {261 0

Adr Program

Point Emissions Poliutant Emissions Vakee (py} Abowable Value Units
Phi L. TO95539827 [ E UL GELH L Tbshr
4 BOHEHHHHH} tonsyT
Paf ED 17093389837 0 TOHHEHHOH: thsshr
: 2 FOHHHEHH} torsyT
Pat 35 EaTO93121040
SEGMENT INFORMATION: Mumber | Dreseription; COAL TNLOADING
Souree Classification Code: 305010038 SCC Description:  Uinloading
Actual Annuel Theoughput: 123518 .
Wiax. Hourly Operation Rate: 2460 SCCUnits:  Tons Coal Shipped
State Ssnsitive: N Trace¥a: Ash¥%: 0 Suifur¥e: 9
Fermitted Bguipment: B Heat Content (MMBTUY 0
Insignificant Activity: B
) ) Throughput Limsit: 3212000
Folisntion Prevemtion: H Throughput Unis: Tens Coal



Bate: $830720F3 1044 AN

Polksrion Prevention Commeants;
Segment Comements:

Segment Emissiony

Cammonwealth of Virginia
Department of Environmental Quatity
Consolidated Flant Emissions Report

Page 11 of 18

Prllutant Meothod Factor AT Primary Secondany Chezrall Emissiens Value Allowshle Vaine Usnits
Coatral  Control Efficiency %% {pyl
PhELS Sunplied factor {aute calc) L OOBGGRG00 054 36 GAG27T79]]
354 = Process Enclosed
P Supplied factor faute calc) UREEE SR CHLE (54 30 G.B19886G7
334 = Process Enclosed
M Supnlied factor {aute calc) £ {HHEGE SO0 54 3G B198860T
{54 = Process Enclosed
SEGMENT INFORMATION: Number 2 Description:  RAW COAL STORAGE(D
Soerce Classification Code: 350N 5CC Description:  Raw Coal Storags
Actual Annsal Throughoat 158834 o
Max. Hoerly Ooeration Rate: 34} SCCUnits:  Tons Coal Shipped
Siute Seositeve: h Trace% o Ash%e Sulfurts: €
Permitted Equipment: N Heat Content (MMBTUY: D
Insignificant Activity M .
. . ) Frsrougiput Eimit:
Pollution Prevention: L Throsghout Unit:
Pallution Prevention Comenents:
Sepment Comments:
Segment Emissions
Poilutant hethod Factor ASST Primary  Secondary Cregrall Emissians Value Alowshle VWalue Upits
Comral  Control Efficiency % fpe}
I Supplied factor {aute calc) G.0211000000 1.65248870
P i} Supplied factor daute cale) L0221 IG0GG00 1.65248370
Phi2s Supgplied factor {aute cale) {202 1IGGG0OGE 1.65248870




Date: 08/30:2013 10:43 AM ' Commonwealtk of Virginia Page 12 of 18
Department of Eavironmental Quality
Consslidated Plant Emissions Report

SEGMENT INFORMATION: MNumbes 3 SCCipHon: 1 COAL CRUSHER
Soarce Classification Code: S0 SCC Description:  Crushiog
Actieal Annual Throaghput 1564034 ]
Max, Hourly Operation Rate: 340 SCCUnits:  Tons Coal Shipped
State Sensitive: I Frace¥r 0 Ash%: Sulfirds; O
Permitted Equipment: i Heat Contert (MMBTUY: 0
Insignificant Activity: I
Theowghpet Eimil:
Peilution Prevention: i Throughput Usit:
Pollution Preventios Comments;
Segement Comments:
Segment Emissions
Poltaizar Methoed Faotor AT Primary  Secondary Overzfl Emissioas Value Allowable Value Einils
Contred  Contral Efficiency % {1
Bil Suprpiied factor {muto calcd £1.8Z00099608 {54 U] M 2.0150654001 8 = Fabric Fiker - Low Femperature fe.
854 = Process Enclosed T<iBF
BM 10 Supphied factor {asto caled QLO2O00000E4) {154 k] 29 3566340018 = Fabric Filter - Low Temperatiure ie,
. 034 = Process Enclosed T<i8F
BM 2.5 Supphied factor {muto cale} 0.0920069990¢ 54 99 L1 554340
034 = Process Enclosed
SEGHMENT INFORMATHON: MNumber: 4 Deseription: 3 COAL CONY/HNDEASCRERN
Saurce Classification Code: 2501011 SCC Description:  Cosd Transfer
Astuat Annua] Threughput 136634 i
nisx, Hourly Operation Rate: 340 SCCUnits: Tons Coat Shipped
State Sensiive: M Trace% Ash¥a: 1 Swlfor 9
Permitted Equipment: N Heat Content (MMBTU):  ©

Insignificant Activity:
) ) Thronghpot Limit:
Polintion Prevention: kY Throughput Unit:



Drager 0833013 10:44 aM

Poilution Prevention Commenis:
Segment Commenis:

Segmemt Emiscions

Polistant Methed
M Supplied factor {auto cale)
P¥ 10 Supptied factor (guis cele)

Commonwealth of Virginia Page 13 of 18
Bepartment of Environmental Quality
Consolidated Plant Emissions Report

Faetor ASS/T Primary  Secondary Overal Emissions Yatue Allwable Value Units
Conten]  Controf Effictency % o)
£.0016300044 54 9143 02 ES208¢
054 = Process Taclosed
00036388909 454 92.43 202152080

054 = Process Enclosad

STACE INFORMATION:  MNumber 4

Stack Heighel itk 46

Stack Dipmeteri¥y 1.33

Exit Gas Temperature(F): 160
Gias Flow Ratef AUTMD: :
Exit Gas Velocily(fifseck 0
Stack Twpe: W

Pleme Heightift] ]
Permitted Equipment: M

Stack Emissions  Polivient

Co
MHI
NOZ
M

P I8
PM LS
80z
VOO

Deseripton: Stack 4 Description UTH Zone;
UTM Verticak KMk
UTM Horizonea KMy
GEFP Stack Heiplu:
GEP Bislding Height
GEF Building Length:
GEP Bubding Widdh:
Rough Terrain:
Elevattor (ft above MSL)

Ermisstons Value {ipy) AHowahle Value  Units
00383008008
R.A0Y3280008
02798408000
(.6384780000
0.03AB4 750000
(0233200000
G.327E600000
00623320000

17
41768
T39.1

2 oo e o

%\J
o
]

POINT INFORMATION:  MNumber: 4

Destgs Capacity & Usits: i
Par

% Throtghpet: DEC-FEB: 100 MAR-MAY:

Drescription: Poing {HH4 Deseripéion
Stafe Sensiive: W
Permitted Equipmeat: M

Space Hleat (%3 ¢
6 RMN-AUG: 0 SEPNOV: @

Air Program Sub Part



Drate; DESHIGIT 10049 An

Operating Schedule: HowrsThay:

1d DavsWeek:

Commenwealth of Virginia

Depariment of Envirenmental Quality
Consolidated Plant Emissions Report

T Hours'Year:

8760

Page 14 of 18

Peint Emizsions Poligtant Emissiens Valee (ipys Altowshle Vaiue Tinits
oo (.OEE3G00005
MNH1 B.OGES32RO0G0)
M2 (2798400000
PM (.0384780000 £.2200008093 Ibsihr
Px 10 G.O38£780000
BrM 25 G233 2000666
532 L2 TR6000G0 22.95060600080 Tbaihr
VaC {00233 20000
SEGMENT INFORMATION: Mumber 1 Bescripiion:  PACKAGE BLR-#2 OIL
Source Classification Code: FRS0E SCC Description: >3 MMBaw'hr
Actua! Arpral Throsghpot 1312 L
Wax. Howrly Operation Rate: & SCCUnits: 1000 Geflons Bumed
State Sensitive: ™ TFrace¥ [ Askh Sulfin%e; 5
Permitsed Equipment: M Heat Content (MMBTIT: 0
Izsignificant Activity: hi
. ) Threuzkpast Limit:
Poilution Preventioa: N Throughpur Usit
Poflution Preveniion Cominents:
Seament Commenis:
Segment Emissions
Polintant Method Factor AT Primary  Secondary {veral Emissions Valae Allovweable Value Linits
Contee]l  Contral Effisiency % {toyy
Voo Suppied feclor (suto celer Q. 200080048 400233399
WH3 Supplied factor (st caic} 0. 200999908 ¢ 00932808
PM 25 Supplied fzctor {eew cels) 10000990001 202332900
PM Supplisd fzctor {seto egie) 330000900004 0.93847800
Bag 1 Supplied factor {auto calc) 3. 300G00R000 003847800



Bate: H8/30/2013 Hodd AM

Commonweaith of Virginia
Department of Eavironmental Quality
Conselidated Plant Emissions Repert

Page I3 of 18

Ok Federal factor {zuto caic) S.GOGOREOGHG QRSR30060
N2 Federal Feotor {auto cadc) pERHEEEHEHEHE (.2T9E4000
S0 Ssoplied factor (aute calc) G ELLEUEEEEHE (82786000
SEGMENRT INFORMATION: Number: 2 Pescription:  PACKAGE BLE- PROPANE
Seuree Chassificstion Code: HEEH)2 SCC Description:  Propane
Actai Anrual Throughms: it o
Max. Howrly Operation Rate: & SCCLnits: 1600 Gallons Bumed
State Sensitbe; i Trace®: K Ash%: { Solfurth:
Permitted Equipment: N Heat Congert (MMBTIN: 0§
Iosigmificant Aetiviey: i
Throsgapui Limit:
HNTE ' Jor r
Poilution Prevention: M Throughput Unit:
Poilution Prevention Comments:
Segment Comments:
Segnient Emisstons
Poliuizn: Method Factor A'SY  Primsry  Secondary Qvera Ermissions Value Alleaablie Walue Units
{Contrel  Controf Efficiency %% (Ep%]
502 Sppplied factor (2ot cale’ Q022000008 {1 {HHEHHHI}
el 18 Suppiied factor {zato cale) 0. 1630000000 DM
YOO Seppiied factor (auio calch Q23000600 * (HHHHHMEE
P Federsd factor {avie cate) 0. TO00000H {E DHHHHHHHE
WO Suppéiied factor {auto cale} 3.6300000008 O HHHHO00
Co Federat factor {ato cale) 7.5000000004 000000000




Draiz: 08/3#2013 1044 AM Commonweaith of Virginia
Bepariment of Environmental Quality

Consolidated Plant Emissions Report

STACK INFORMATION; Tumber 5 Pesoription: Stack 5 Description

Siack Height(fi): i3

Stack Diameter{fl}: 133

Exi Gas TemperatareiF - &EF
Chas Flow Rawe{ACFMY :
Exit Gas Velociiy{ft'seck n
Stack Type: v

Plums Height{ft): I
Permizted Equipreent: W

Stack Emissions  Polhetani Emissions Value (tpy} Alloweble Vakee  Units

<0 D LHHDEE8G5
N2 4026316401
PM LM SRBSHE
P i DECLECRTEL
502 GLESE20250
VT GHHEE 2261

Page 160 18

17N Zone:
LITHE Verteall K1
UTa Horlrontalf K1)
GEF Stack Height:
GEF Building Height:
GE? Building Length:
GEP Bubding Width:
Reough Terrain:
Elevation {1t ahave MSL);

POINT INFORMATION:  Number: 5 Beseription: Point 003 Description

Besign Capacity & Units: ]
Per
Y Throughput: DEC-FER: 20 MAR-MAY: 3t JUN-AUG: 27 SEP-NOV:

=
12

Operating Schedule: HouraThay: 24 Bays/Week: 7 Heors™ear: 876

Point Emissions Polintant Emisstors Walse {tpy) Abowable Value Uiniis
Co (000984845
W2 2.92631640049
P 00903588508 ERLLGEELEHE s
Pt 1D 9.9903 5884600
S0 QAESHI2025% E3 B300LOL000 Hoshr
WOC 0.0090122511

State Sensitive:

Permitted Equiprent:

Space Heat {34);

Air Program

SEGMENT INFORMATEION: Number | Description:  SOLAR CT - KEROSENE

Souree Classificaton Code: paildalia{a): SCC Description: Turbine

Actual Annual Threughput: 3981 .
Max. Hourfy Operation Rate: a SCCUsits:  Million BTUs Fuel Input
State Sensitive: N Traceta: Ash¥a: 1

Sutfure



Date: H8/30/2013 {44 AM Commonweaith of Virginia
Department of Eavironmental Qaalify
Conselidated Plant Emissiens Report

Heat Content (MBMBTEY  {

Peoe 17 of 18

Permitted Equinment H
Frsignificant Activity: M Throughput Linit:
Polhstion Frevention: ™ Throughput Uuit
Poltution Prevention Conments:
Sepment Comments:
Serment Emissions
Pollutant Mzethod Factor AT Trimary Secondary Crveralt Emissicns Value Allowable Value Units
Contrel Costal Efficismcy % hid
YOO Federal factor {anto cale} (30004 ] Bo0a0 000001226
Co Federal fecior {peto calel 60033000000 000009558
PM Federal factor {z=ta cale) (.01 20000000 Q0035886
PG Federal factor {zuto calel 01 20006030 AR 4
N2 Federal facior {a=to calel (2200000000 082631649
SR Foderal factor (a0 cale) lolgeoopany 5 DAI31030T
SEGMENT INFORMATIGN: MNumber: 2 Description: SOLAR CF- 82 (HE
Seurce Classification Code: 2016181 SCC Description:  Turbine
Actal Annngd Throughput: 0 )
hax, Hourly Operation Raie: 6 SCC Uit Milkion BTUs Fuef Iyt
Slate Sensitive: B Trace%a: it Ash¥: o Selfur®: 5
Permitted Equipment: N Heat Content (MMBTUE ¢
Insignificant Activity: Bl

Throughpot Limii:



Drate: 8/30°26013 B4 AM

Poilution Prevention:

Pofhition Prevention Comments:

Segment Commenis:

Segment Emissions

Paliatant

WG
RS

Pl

Method

Fecderat facter (aute calc)

Supplied factor (asto cale)
Sopphicd factor (auto calch
Suppliad factor {zuta cole)
Suppiied fector {auto cale)

Supplied fector (zuto calck

7

Commonwealth of Virginia

Brepariment of Environmental Quality
Consolidated Plant Emissions Report

Throeughput Tait:

Factor

ELEO2 3404000404

ELAT 20009990

0.5 1000890404

£.2290909994

2.2950090999

£.54000009¢9

AMST Pramary  Secondary

Cantrol

Contrek

Owverail
Efficiency %

Eneissions Vatoe
{ta¥)
SALILL I
£ EHHEHHHY
£ DENHEHS
AL
00990004

00000004

Aldlewable Yalue

Pago I8 of I3

Flnits




Bremo Power Station

Emissicn Unit

oo3

anufacturar Babrock and Wilcox
Boiler Type Fulvesized Coal
ftaximirrm Rated Heat input C 912 [MpaBtu,hr
Fuel Type Coal

Higher Heating Value 12155Btuflb
Sulfur Content 0.O51%

Ash Content 12.181%

Tons Loal Burnad 31068 tans vy

Emmissions Calcitations Using 4P-42 Emigsion Facters

Actizal Emissions 2012

Actuat Heat nput

Annust Emissions

Paliutant Ermission Factor Emission Factor Source Cﬂfﬂmi (10" Brufyr or
Efficiency™ {tonsfyr]
tonsfyr]
Lead S07.00 Ibf 1o Bty AP-42 Table 1.1-17 84.5% G.08 0.0z
Arsenic 5R4.00 Iby16" 8ty AP-42 Table 1.1-17 87.5 o.08 0.53
Berylivm 81.80 Ibf10"° 8tu AF-07 Table 1.1-17 1.0 0.08 .00
Cadmiurm 54.40 Ibf16™ Bru AP-47 Table 1.1-17 7£,6 0.08 0.00
Chromium 141000 | /10" Bty AP-A2 Table 1.1-17 7515 0.08 0.05
Manganess 160400 | Ib/10" Bty AP-47 Table 1.1-17 78.1 0.08 0.86
Mercury 16.00 16/10™ Btus AP-A7 Table 1.1-17 NA 1.08 0.80
Micke 116000 | I6/10% Bty AP-A7 Tagle 1.1-17 79,1 &.08 0.54
PO 2.08 /10 Btu AP-47 Table 1.1-17 HA 0.08 0.50
HCL 1.2 Ib/ton AP-42 Table 1.1-15 NA 31068.50 18.64
HF 0.15 lbftan AP-4Z Table 1.3-1 NA 31068.20 233

* Toxic Controf Efficiencias for ESPs from EPA Document EFa 450/2-89-001




Bremg Power Station

Errzsion Uit 04
Manufacturer Babrock 2nd Wiicox
Bo#er Type Pubverized Coal
Paxirum Rated Heat Input © 16591 PMMBtu/hr
Fiel Type Coai

Higher Beating Vatue 12370]Btu/is
SuHur Content 0.371%

Ash Contant 12.173%

Tons Coat Burned 128027 onsfyr

Emissions Catculations Using AP-£2 Erission Factors

Actual Emissicns 2012

Actual Heat Input

Annual Emissions

_ - Controf
Poliutant Emission Factor Emission Factor Source Efficiency® (1687 Btufyr or ttonsfye]
tons/yel
Lead 507.00 B10% By AP-42 Table 1.1-27 84.5 0.30 0.08
Arsenic BE4.00 | /10 Bty AP-42 Table 1.1-17 873 0.30 8.10
Beryfium 81.00 B0 Bty AP-52 Tabie 1.1-17 91.9 0.30 o
Cadrnim 44.40 /10" Bu AP-42 Table 1.1-17 746 0.30 0.01
Chromiusr: 1410.60 | /10" B AP-43 Yable 1.1-17 715 0.30 8.21
Manganess 1604.00 /10" Bty AP-42 Tabie 1.1-17 781 0.30 .24
Mercury 16.00 ib/10" Bty 4P-42 Table 1.1-17 NA 0.30 £.00
Nickal 1160.00 | th/i0™ Bty AP-42 Table 1.1-17 75.1 0.30 f.18
o 2.08 /20" Bty AP-52 Tabie 1.1-17 A 030 8.00
HECL 1.2 ih/ton AP-42 Table 1.1-15 MNA, 125027.05 75.02
HF 0.15 Bbfton AP-43 Tabie 1.1-15 MA 125027.00 g.38

* Taric Controd £Eficiencies for ESPs from EPA Doctiment EPA 450/2-89-001




Attachment 13

Minor NSR Permit dated May 24, 2013,
and Associated Engincering Analysis
(Reg. No. 40194 — Bremo Title V)



COMMONWEALTH of VIRGINIA
DEPARTMENT OF ENVIRONMENTAL QUALITY
VALLEY REGIONAL DFFICE

Douglas W. Domenech 441 1 Early Road, P.O. Box 3000, Harrisonburg, Vieginia 22801 Diavid K. Paylse
Seeretary of Natural Resooross (540) 5747800 Fax (540) 574- 78?8 . Director
: wyw.deq.virginia.gov
: Atry Thateher Owens
Mey 24,2013 Rogional Directos

Mr. Robert B, McKinley

VP Generation Construction

Virginia Electric & Power Company
© 5000 Dominion Bowlevard

(Glen Allen, Virginia 23060

Fm:lity Bremo Power Station
Location: Bremo Bluff
Registration No.; 40199

Plant 1D No.: 51-065-0001

Dear Mr. McKinley:

Attached is a permit to modify and operate an electric power penerating facility in
accordance with the provisions of the Commonwealth of Vitginia State Air Pollution Control
Bourd Regulations for the Control and Abatement of Air Pollution. This permit allows
modification of Boilers 003 and (104 to change the allowable fuel from coal to natural gas.

The permit contains legally enforcesble conditions. Failure to comply may result in a

Notige of Violation and civil penalty. Please read all permit conditions carefully.

I‘ha Department of Environmenta! Quality (DEQ) deemed the application complete on
April 22, 2013, This permit approval to modify and operate shall not relieve Virginia Eleotric &
Power. Company (Dominion} of the responsibility m comply with all other lecal, state, and

federal permit regulations.

The Board’s Regulations as contained in Title § of the Virginia Administrative Code 3-
170-200 provide that you may request a formal hearing from this case decision by filing a
petition with the Board within 30 days after this case decision notice was mailed or delivered o
you, 8 VAC 5-170-200 provides that you may request direct consideration of the decision by the
Board if the Director of the DEQ made the decision. Please consult the relevant regulations for

additional requirements for such requests,



Mr. Robert B, McKinley
May 24, 2013
Page?2

As provided by Rule 2A:2 of the Supreme Cowrt of Virginia, you ha\fﬁ 30 fiays from the
date you actually received this permit or the date on which it was mailed to you, whichever
occurred first, within which fo initiate an appf:.al of this decision by ﬁlmg a Notice of Appeal

with:

Pavid K, Paylor, Director
Department of Environmental Quality
P.0. Box 1105

Richmeond, Virginia 23240-0009

If this permit was delivered io you by mail, three days are added to the period in which to file an

appcal Please refer to Part Fwo A of the Rules of the Supreme Court of Virginia, at
| ‘ ourts/sevirales btml, for information on the required content of the

Netu,e of Appeaiand for additional requirements governing appeals from decisions of
adeinistrative aganmes

If you have any questions concerning this permit amendment, pleﬂsﬂ_c{mtact Jeremy
Funkhouser at 540-574-7820, or through electronic mail at jeremy.funkhouser@deq. virginia.gov.

Sincerely,

BTl
B. Keith Fowler
Deputy Regional Director -

Attachments: Permit
NSPS, Subpart De (submltted electmmcally)

¢ File DEQ-VRO
Compliance/Air Inspector - Barry Brandon



COMMONWEALTH of VIRGINIA
DEPARTMENT OF ENVIRONMENTAL QUALITY

STATIONARY SOURCE PERMIT TO MODIFY AND OPERATE -

This permit includes designated equipment subject to
New Source Performance Standards (NSPS)
In compliance with the Federal Clean Air Act and the Commoﬁwc:alth of Virginia
Regulations for the Control and Abatement of Air Pollution, :
Virginia Electric & Power Company
5000 Dominion Boulevard
Glen Allen, Virginia 23060
Registration No.: 40199
Plant TD No.: 51-065-0001
is authorized to modify and operate
an electric power generating facility

located at

1038 Bremo Road
. Bremo Bluff, Virginia

in aceordance with the Conditions of this permit.

A.pp.roved on | 5; /2-4*/&‘%

el
" “Deputy Reginnal Direcior, Valley Region
Permit consists of 13 pages.

Permit Conditions 1 to 31.
Attachment, Source Testing Report Format, 1 page..



Virginia Hlectric & Power Company
Bremo Power Station

Registration Number: 40199

Page 2

INTRODUCTION

This permit approval is based on the permit applications dated June 15, 2012 and November 15,
2012, including snpplemental information dated October 23, 2012, November 27, 2012 and April
4,2013. Any changes in the permit application specifications or any existing facilities which
alter the impact of the facility on air quality may require a permit. Failure to obtain such a

permit prior to construction may result in enforcement action.

Words or terms used in this permit shall have meanings as provided in 9 VAC 5-10-20 of the
State Air Pollution Controf Board Regulations for the Control and Abatement of Air Pollution.
The regulatory reference or anthority for cach condition is Hsted in parenﬂmses () after each
condition.

Annual requirements to fulfill legal obligations to maintain current stationary source emissions
data will necegsitate g prompt response by the permittee to requests by the DEQ or the Board for
information to include, as appropriate: process and production dats; changes in control
equxpmtmt and operating schedules. Such requests for information ﬁ"om the DEQ will either be
in writing or by personal contact.

The availability of information submitted to the DEQ or the Board will be governed by
applicable provisions of the Freedom of Information Act, §§ 2.2-3700 through 2.2-3714 of the
Code of Virginia, § 10.1-1314 (addressing information pmwded to the Board) of the Code of
Virginia, and 9 VAC 5-170-60 of the State Air Pollution Control Board Regulations.
Information provided to federal officials is subject to appropriate federal law and regulations
governing confidentiality of such information.

PROCESS REQUIREMENTS

1. Equipment List — Equipment at this facility consists of the fnilo'aring:

quipment fo be Modified -
Ret;z!;:ince Equipment Description Rated Capacity | Federal Requirements
| Baboock and Wilcox Natural B |
003 Gas-fired boiler 720 tu/hr T
Babcock and Wilcox Natural | o0\ oo
004 Gas-fired Botler 1.684\} tu.&u -
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Exempt from Permitting : _

Rei;t:nc& Equipment Description. | Rated Capacity | Federal Requirements
oos | MNawrel Gasfived Audllary | ¢ o MMBwhr | 40 CFR 60, Subpest De
006 Natural G"a}:-ﬁred Pipeline 4977 MMBtwhr

Heater

Specifications included in the permit under this Condition are for informational purposes
only and do not form enforceable terms or conditions of the permit.
(9 VAC 5-80-1180 D 3}

2, Emission Controls: Nitrogen Oxides — Oxides of nitrogen (NQ,) emissions from the boilers
{Ref. 003 and 004) shall be controlied by low NO, burners with enhanced overfire air, good
combustion practices, operator training and proper emissions unit design, construction and
maintenance.  The low NO, burners shall be installed and operated in accordance with
manufacturer’s specifications.

(9 VAC 5-80-1180)

3. Emission Controls: Carbon Monoxide and Volatile Organic Campounds — Carbon
monoxide (CO) and volatile organic compound (VOC) emissions from the boilers (Ref, 003
and 004) shall be controlled by enhanced overfire air, good combustion practices, operator
training and proper emissions unit design, construction and maintenance.

(9 VAC 5-80-1180 and 9 VAC 5-50-260)

4. Testing/Monitoring Ports - The eleciric power generating facility shall be modified so as to
allow for emissions testing upon reasonable notice at any time, using appropriate methods.
This includes constructing the facility/equipment such that volumetric flow rates and
pollutant ernission rates can be accurately determined by applicable test methods and

“providing a stack or duct that iz free from cyclonic flow. Sampling ports shall be provided
when requested at the appropriate locations and safe sarapling platforms and access shall be
provided. : ' ‘

(9 VAC 5-50-30 F and 9 VAC 5-80-1180)

OPERATING LIMITATIONS — BOILERS

"5 Fuel (Red. 093 and 004) - The approved fuel for the boilers {Ref. 003 and 004) is natural
' gas. A change in the fuel may require a permit to modify and operate.

(9 VAC 5-80-1180 and 8 VAC 5-50-260)

6. Fuel Throughput (Ref. 603 and 004) - The boilers (Ref, 003 and 004) combined shall _
consume no more than 6,330 x 10° cubic feet of natural gas, per year, calculated monthly as
the sum of each consecutive 12-month period. Compliance for the consecutive 12-month
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| period shall be demonstrated monthly by adding the total for the most recently cc}mpléted
calendar month to the individual monthly totals for the preveding 11 months.

(9 VAC 5-80-1180 and 9 VAC 5-50-260)

7. Short-term Emission Limits (Ref. 003) - Emissions from the operation of the boiler (Ref.
003) shall not exceed the limits specified below:

Particulate Matter (PM)
PM-10
PM-2.5

~ Sulfur Dioxide (80,)
Nitrogen Oxides (as NO,)

Carbon Monoxide (CO)

- Volatile Organic Compounds
(VOC)

6.81 Ib/hr
6.81 Ib/hr
6.81 b/hz

0.76 Wo/hr

14°7.20 b
(.16 Ib/MMBtu

5520 ib/hr
0.06 1b/MMBtu

3.68 Iv/hr

0.004 Ib/MMBtus

Unless otherwise specified, NOx and CO limits apply at all times except during startup,
shutdown, and malfunction. Periods considered startup and shutdown are defined m
Condition 10 of this permit. Compliance with these emission limits may be-determined as

stated in Conditions 13 and 18,
{2 VAC 5-80-1180 and 2 VAC 5-50-26()

8. Short-term Emission Limits (Ref. 004) - Emissions from the operation of the boiler (Ref.
004) shall not exceed the limits specified below:

Particulate Matwr {(PM)
T PM-10
PM-2.5

Sulfur Dioxide (505)

Nitrogen Oxides (as NO;)

12.46 lo/hr
12.46 Ib/hr
12.46 Ib/hr

1.40 Ib/hr

252.60 lb/hr
0.15 Ib/MMBtu
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- X ‘ . 101.04 Ib/hr
‘ Carbon Monagide (CO) 0.06 1b/MMB
Volatite Organic Compuunds ' 6.74 1b/hr
(VOC) : 0.004 1b/MMBte

Unless uthemnxe Wpemﬁﬂd NOx and CO limits apply at all mms except during startup,
shutdown, and malfunction. Perieds considered startup and shutdown are defined in
Cnn'diﬁtm 10 of this permit. Compliance with these emission limits may be determined as
stated in Conditions 13 and 18,

(9 VAC 5-80-1180 and 9 VAC 5-50-260)

. Annuat Ewission Limits (Ref. 003 and 004) ~ Combined emissions from the operation of
the boilers (Ref. 003 and 004) shall not exceed the limits specified below:

Particulate Matter (PM) N " 242 tonsiyr
PM-10 = | 24.2 tonshyr
PM-25 24.2 tons/yr
Sulfir Dioxide (SOy) 2.7 tons/yr
Nitrogen Oxides (as NO;) 522.9 tonsfyr
Carbon Monoxide (CO) . 196.1 tons/yr

Volatile Organic Compounds

(VOC)

Annual ernigsion limits are derived from the estimated overall emission contribution from
operating imits, including periods of startup and shutdown. Annual emissions shall be
caleulated mmonfhly as the sum of each consecutive 12-month period, These emissions are
derived from the estimated overall emission contribution from operating Hmits. Exceedance
of the operating Hmits may be considered credible evidence of the exceedance of emission
limits. Compliance with these emission lmmts may be detcrmined as stated in Conditions 2,
3,5,and 6. .

{9 VAC 5-80-1180 and 9 VAC 5-50-260)

13.1 tons/yr
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10. Startup and Shutdown - The NOx and CO short-ierm emission lraits contained in
Conditions 7 and 8 apply at all times except during periods of startup and shutdown,

a, Startup and shutdown periods are defined as follows:

i.  Startup — A startup begins when the unit begins combusting fuel after a shutdown
and ends when the unit is operating above 40% of rated load. Exclusion from the
short-term emission limits for-startup periods shall not exceed 16 hours per
occurrence. Emissions from the operation of the boilers (Refl 003 and 004) shall
not exceed the imits specified below for each startup:

Pollutant _Unit 003 . Unit0pd
NOx | 2,355.2 the/startup 4,041.6 Tbs/startup
CO _883,2 fbs/startup 1,616.6 Ibs/startup _ |

ii. Shutdown - Refers to the period between the time the boiler load drops below
40% of rated load and the fuel supply to the boiler is cut. Exclusion from the
short-teym emissions limits for shuidown shall pot exceed § howrs per
occurrence. Emissions from the operation of the boilers (Ref. 003 and 004) shall
not exceed the Jimits specified below for each shutdown:

Pollatant - Unit 3 - Unit 4 .
NOx 1 1,177.6 ibs/shutdown | 2,020.8 Ibs/shutdown
0 441.0 lbs/shutdown 808.3 Ibs/shutdown

b.  The permittes shall operate the Continuous Emission Monitoring Systems (CEMS)
during periods of stariup and shutdown.

c. The pérmittm: shall record the time, date, and dwration of each startup and shutdown
periad,
d. The permuties shall operate the facﬂity so a8 to minimize the frequency and duration

of startup and shutdown events,

(9 VAC 5-80-1180 and 9 VAC 5-50-260)

11. Emissions Cap (Ref. 003 and 004) — The anmual emissions limit on the boilers (Ref. 003
and 004) in Condition 9 is a compliance cap, imposad for the purpose of limiting the
potential to emit carbon monoxide so as to avoid permitting applicability onder 9 VAC 3
Chapter 80 Article 8 (% VAC 5-80-1605 ¢t seq.) related 1o the conversion of the boilers from
coal to natural gas. The limit does not provide relief from obtaining 2 plan approval for any
foture physical change or change in the method of operation of either boiler or the addition or
modification of any steam-consuming process{es) at the facility. The latter Is true even if the
permittee does ot request a change in the compliance cap. Furthermore, by accepting this
cap and agreeing to consider the two boilers as one emissions unit for NSR/PSD purposes,
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any future applicability determinations must involve both boilers, e.g. should major
NSR/PSD be triggered for any one boiler or process change, BACT/LAER is required for
both boilers. If the emissions limit is relaxed at some fiiture date, the source obligation
tequitements of 9 VACS-80-1605.C and 40 CFR 52.21(r)(4) apply.

(9 VAC 5-80-1605)

12, Visible Emission Limit ~ Visible emissions from each boiler (Ref, 003 and 004) stack shall
not exceed 10 percent opacity as determingd by the EPA Method 9 (reference 40 CFR 60,
Appendix A). '

(9 VAL 5-80-1180 and & VAC 5-50-80}
CONTINUGUS EMISSION MONITORING SYSTEMS (CEMS)

13, CEMS ~ Continuous Emission Monitoring Systems (CEMS) shall be installed to measure

and record the emissions of NOy (measured as NOG») and CO, in Ih/MMBtu from each boiler
{Ref. 003 and 004). CEMS for NO, shall meet the design specifications of 40 CFR 75
whereas CEMS for CO shall be installed, evaluated, and operated according to DEQ-
approved procedures which are equivalent to the requirements of 40 CFR 60.13 and
Appendices B and F for compliance with the emission {imits contained in Conditions 7 and 8.
- NO, data and CO data shall each be reduced to 1-hour block averages. ‘The relative accuracy
test andit (RATA) of the NO, CEMS shall be performed on a Io/MMBtu basis,

(2 VAC 5-50-40, 9 VAC 5-80-420, and 40 CFR. 75)

14. CEMS Performance Evalugtions - Performance evaluations of the NQ, and CO confinuous

monitoring systems shall be conducted in accordance with 40 CFR 60, Appendix B, and shall
take place during the performance tests ander 9 VAC 5-50-30 or within 30 days thereafier,
One copy of the performance evaluation report shall be submitted to the DEQ, within 45 days
of the evaluation. The continuous monitoring systems shall be installed and operational prior
to conducting initial performance tests. Verification of operational status shall, as a
minfmum, include completion of the manufacturer's written requirements or
recommendations for installation, operation and calibration of the device. A 30-day
notification, prior to the demonstration of the continuous monitoring system's performance,
and subsequent notifications shall be submitted to the DEQ.

(8 VAC 5-30-40)

15, CEMS Guality Control Program - A CEMS quaiity control program which is equivalent to
the requirements of 40 CFR 60.13 and 40 CFR 60, Appendix F or Part 75 shall be
implemented for all cominuous monitoring systems, ‘

(9 VAC 5-50-40)
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16. Reports for Continuous Monitoring Systems - The permittee shall farnish written reporxts
to the DEQ of excess emissions from any process monitored by a continuous monitoring
system (CEMS)} on a quarterly basis, postrarked no Iater than the 30th day following the end
of the calendar quarter. These reports shall include, but are not limifed to the following

inforration:

o The magnitude of excess emissions, any conversion factors used in the caleulation of
excess ernigsions, and the date and time of commencement and completion of each
period of excess emissions;

b. Specific identification of each period of excess emissions that occurs during startups,
shutdowns, and malfunctions of the process, the nature and cause of the malfunction
(if known}, the corrective action taken or preventative measures adopted;

¢ The date and time identifying each period during which the continuous monitoring
system was inoperative except for zero and span checks and the nature of the gystem
repairs of adjustments; and

d. When no excess emissions have occurred or the continuous monitoring systems have
not been inoperative, repaired or adjusted, such information sha]l be stated in that
report,

(9 VAC 5-50-50)

RECORDS

17. Op Site Records - The permiitee shall maintain records of ali emission data and operating
parameters necessary to demonstrate compliance with this permit. The content and format of
such records shall be arranged with the DEQ. These records shall include, but are not limited

to

a. Annual throughput of natural gas for boilers Ref. 003 and 004, calculated mﬂnﬂﬂy as
the sum of each consecutive 12-month period.

b. Emissions calculations sufficient to verify compliance with the annual emission
limitations in Condition 9,

¢, Records, of bypass, msifunction, shutdown, or failure of boilers Ref. 003 or 004 or i1
associated air pollution control equipment as required in Condition 25.

d. Scheduled and unscheduled maintenance and operator training.
e. Results of all stack tests and visible emission evaluations.
£, Continuous m{:mtmng systern calibrations and calibration checks, pﬁmant operating

time, and excess emissions.
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£ Written operating procedures, scheduled and vnscheduled maintenance and operator |
training, as required by Condition 29. :

These records shall be available for inspection by the DEQ and shall be e,m'mm for the most

recent five years.
{8 VAC 5-80-1180 and & VAL 5. Sﬂﬂﬁ())

INFTIAL COMPLIANCE DETERMINATION

18. Stack (Performance) Test (Ref. 003 and €04) ~ The permitice shall conduct initial
petformance tests for PM-10, PM-2.5, nitrogen oxides (measured ag NO,), CO, and VOC for
each boiler (Ref, 003 and 004). The tests shall be performed on each boiler (Ref. 003 and
(04) to determine compliance with the emission limits contained in Conditions 7 and 8. The
tests shall be performed within 60 days afier achieving the maximum production rate at
which the boiler will be operated but in no event later than 180 days after start-up of the
permitted boiler. Tests shall be conducted and reported and data reduced as set forth in @
VAC 5-50-30. The details of the tests are to be arranged with the DEQ. The permittee shall
submit & test protocol at least 30 days prior to testing. One copy of the test resulis shall be
subrmitted to the DEQ within 60 days after test completion and shall conform to the test
report format enclosed with this permit.

(8 VAC 5-50-30 and 9 VAC 5-80-1200)

19. Visible Emissions Evaluation — Concurrently with the initial performance tests, Visible
Emission Evaluations (VEE) in accordance with 40 CFR Part 60, Appendix A, Method 9,
shall alse be conducted by the permittee on each boiler (Ref. 003 and (04, Each test shall
consist of 30 sets of 24 consecutive observations (at 15 second intervals) to yield a six minute
average. The observation period may be reduced from 30 sets to 10 sets if 2]l 6-minute
averages are less than 10 percent and all individual 15-second observations are less than or
equal to 20 percent during the initial 60 minutes of observation, The details of the tests are to
be arranged ‘with the DEQ. The permitice shall submit a test protocol at.least 30 days prior to
testing. The evaluation shall be performed within 180 days after startup, Should conditions
prevent concurrent opacity observations, the DEQ shall be notified in wrifing, within seven
days, and visible emissions testing shall be rescheduled within 30 days. Rescheduled testing
ghal! be conducted under the same conditions (as possible) as the initial performance tests.
One copy of the test result shall be submitted to the DEQ within 60 days after test mmplatmn
and shall conform to the test report formet enclosed with this permit. '

{9 VAC 5-50-30 and 9 VAC 5 ~8Q-1200)

CONTINUING COMPLIANCE DETERMINATION

20. Stack Tests — Upon tequest by the DEQ, the permittee shall conduct additional stack tests
from the boilers (Ref. 003 and 004), 1o demonstrate compliance with the emission lirnits
contained in this permit. The details of the tests shall be arranged with the DEQ.

{9 VAC 5-80-1200 and 9 VAC 5-50-30 G)
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21. Visible Emissions Evaluation - Upon request by the DEQ, the permitiee shall conduet
additional Visible Emission Evaluations (VEE) in accordance with 40 CFR Part 60,
Appendix A, Method 9 on each boiler (Ref. 003 and 004) to demonstrate compliance with
the visible emission limits contained in the permit. The details of the tests shall be arranged
with the DEQ.

{9 VAC 3-80-1200 and 9 VAC 5-50-30 G}

NOTIFICATIONS

22. Initial Notifications - The permittee shall fumish written notification to the DEQ of:

a, The actual date on which modification of the boilers (Ref, 003 and 004} commenced
within 30 days after such date, ‘

b.  The actual stari-up date of the boilers (Ref. 003 and 004) within 15 days afier such
date.

c, The anticipated date of performance tests of the two beilers (Ref. 003 and 004)
postmarked at least 30 days prior fo such date,

d. The anticipated date of continuous monitoring system performance evaluations
postarked not Jess than 30 days prior to such date.

{9 VAC 5-50-50 and 9 VAC 5-80-1180)

GENERAL CONDITIONS

23, Permit Invalidation ~ The portions of this permit to modify the electric power generating,
facility shall become invalid, unless an extension is granted by the DEQ, ift

a. A program of continnous construction or modification is not commenced within 18
months from the date of this permit. : :

b. A program Of construction or modificetion is dlswnnnm:d for a period of 18 months
or more, o is not completed within a reasonable fime, except for 2 DEQ approved
period between phases of a phased construction project.

{9 VAC 5-80-1210)

24, Right of Entry - The permittee shall allow authorized local, state, and federal
representatives, upon the presentation of credeniials:

a To enter upon the permittee’s premises on which the facility is located or in which
any records are required to be kept under the terms and conditions of this permit;
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b, To have access to and copy at reasonable times any records required to be kept under
the terms and conditions of this permit or the State Air Pollution Control Board

Repulations;

c. To inspect at reasonable times any facility, equipment, or process subject to the terms
and cﬂndmcms of this permit or the State Air Pollution Conirol Board Repulations;

and
d. To saniple or test at reasonable times.

For purposes of this condition, the time for mspectmn shall be deemed reasonable during
regular business hours or whenever the facility is in operation. Nothing contained herein
shall make an inspection time unreasonable during an emergency.

(9 VAC 5-170-130 and 9 VAC 5-80-1180) .

Records of Malfunctions - The permittee shall maintain records of the occurrence and
duration of any bypass, malfunction, shutdown or failure of the facility or its associated air
pollution control equipment that results in excess emissions for more than one hour. Records
shall include the date, tiree, duration, description (emission unit, poliutant affected, cause),
cotiective action, preventive measures taken and name of person generating the record.
Records of malfunction shall be maintained on site for a period of five years and shall be
made available to DEQ personnel upon request.

{9 VAC 5-20-180 ] and 9 VAC 5-80-1180 D)

Naetification for Facility or Control Equipment Malfunction - The permittee shall furnish
written notification to the DEQ, of malfunctions of the affectad facility or related air
poliution control equipment that may cause excess emissions for more than one hour. Such
notification shall be made as soon as practiceble but not later than four daytime business
hours after the malfiunction is discovered. . The permitiee shall provide a written statement
giving all periinent facts, including the estimated duration of the breakdown, within two
weeks of discovery of the matfunction. Permittees subject to the requirements of 9 VAC §-
40-50 C and 9 VAC 5-50-50 C are not required to provide the written statement prescribed in
this paragraph for facilities subject to the monitoring requirements of © VAC 5-40-40 and 9
YAC 5-50-40. When the condition causing the failure or malfunction has been corrected and
the equipment is again in operation, the permittee shall notify the DEQ in writing.

(9 VAC 5-20-180 C and 9 VAC 5-80-1180)

Violation of Ambient Air Quality Standard -~ The permittee shall, upon request of the
DEQ, reduce the level of operation or shut down a facility, as necessary to avoid violating
any primary ambient air quality standard and shall not return to. normal opm‘atmn until such
time as the ambient air quality standard will not be violated.

{9 VAC 5-20-180 I and 9 VAC 5-80-1180)

Maintenance/Operating Procedures — At all times, mcluding periods of start-up, shutdown,
and malfunction, the permittee shall, to the extent practicable, maintain and operate the
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affected source, including associated air pollution contro! equipment, in & manner consistent
with good air poliution control practices for mininmzing emissions.

The permitice shall take the following measures in order to minimize the duration and
frequency of excess emissions, with respeet to air pollution control equipment, monitoring
devices, and process equipment which affect such emissions:

a Develop a maintenance schedule and mainiain records of all scheduled and non-
scheduled maintenance.

b. Maintain an inventory of spare parts,

.G Have available written opérating procedures for equipment. These procedures shall
be based on the manufactorer’s recommendations, at a minimum,

d. Train operators in the proper operation of all such equipment and familiarize the
operators with the written operating procedures. The permittes shall maintain records
of the training provided, including the names of trainees, the date of training and the
nature of the training. " '

® VAC 5-50-20 E and 9 VAC 5-80-1180 D)

28, Permit Suspmsiﬂm’Rﬁ'{)catiﬁu - This permit may be suspended or revoked if the permittes:

a. Kinowingly makes material misstatéments in the application for this permit or any
amendments to it;

b. Fails to comply Wfiih the conditions of this permit;.

. Tailsto comply with any emission standaxds applicable to & permitied emissions unit;

d. Causes emissions from this facility which result in violations of, or interferes with the

attainment and mainfenance of, any arbient air quality standard; or

e, Fails to operate this facility in conformance with any applicable control strategy, _
including any emission standards or ernission limitations, in the State Implementation
_ Plan in effect on the date that the application for this permit is submitted.

(9 VAC 5-80-1210 G)

30. Change of Qwnership - In the case of a trapsfer of ownership of a stationary source, the new
owner shall abide by any cutrent permit issued to the previous owner. The new owner shall
notify the DEQ, of the change of ownership within 30 days of the transfer.

(% VAC 5-50-1240)
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i3S Permit Copy - The permittee shall keep a copy of this permit on the premises of the facility
to which it applies. -
(9 VAC 5-80-1180}




Attachment
Page 1

SOURCE TESTING REPGRT FORMAT

Report Cover
1. Plant name and lncaumn ‘
2. Units tested at source (indicate Ref, No. used by source in pen’mt or registration)
3. Test Dates.
4. Tester; name, address and report date

Certification ‘ ’
1. Signed by team leader/certified observer (include certification date)

2. Signed by responsible company official
3. *Signed by reviewer

Copy of approved test pmtt}ct:al

Summary

Reason for testing

Test dates

Identification of unit tested & the maximum rated capacity

*For each emission unit, a table showing:

a. Operating rate

b. Test Methods

¢. Pollutants tested

d. Test resulis for each run and the run average

e, Pollutant standard or Himit

5. Summarized process and contro] equipment data for each run and the average, as required
by the test protocol

6. A statement thal test was conducted in accordance with the iest protocol or identification
& discussion of deviations, including the likely impact on resulis

7. Any other tmportand information

P

Source Operation
1. Description of process and control de:vmf:&

2, Process and control equipment flow diagram
3. Sampling port location and dimensioned cross section Attached protocol includes: sketch

of stack {elevation view) showing sampling port locations, upstream and downstream flow
disturbances and their distances from ports; and a sketeh of stack (plen view) showng
-sampling ports, ducts entering the stack and stack diameter or dlmensmns

Test Results
1. Detailed test results for each run

2. *Sample calculations
3. *Description of collected samples, to include audits when applicable

Appﬁndm
*Raw production data

*Raw field data

*Laboratory reports .

*Chain of custody records for lab sampley
*(alibration procedures and resnits
Project participants and titles,

Observers’ names (industry and agency)
Related correspondence

Standard procedures

EES MR B

* Not applicable to visible emission evaluations
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Harrisonburg, VA 72801.3000
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Memeo To Air Permit File
Facility Name Virginia Electric and Power Company — Brémo Power Station
Regisiration Number 40199
_ (“‘w_pty-!’lant[ D. 065-0001
UTM Coordinates Easting Northing
{Zone 17) 739.16 (om) 4176.97 {km)
Elévation
(fcct) ) 220
Distance to Nearest Clm.s .
I Area ~H3 SNP - JRF
(mlect mm) (ki) {km)
FLM Naotification
Required
{Y/) N
AFS Classification Before permit Afier permit
(A, 5M, B) A action A action
Wbl idvhiad PMA10,
PoHirtants for Which NO,, 804, _ _
the Source iz Title V CO, and Before permit | NO,, CO, Alter permit
Major GHGs action and GHGs action
PSD Major Source Before permit After permit
(¥/N) Y action X o f  sction
PM-10, .
Poltutants for Which NO,, §01, | Before permit | NOxand CO | After permit
Co

the Source is PSD Major

action

action
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Bremo Power Station
Repisiration Number 40199
Pagre 2

Introduction

Bremo Power Station (Bremoe) is a coal-fired electric production facility owned by
Dominton Power and Electiic Company (Dominion). 1t is located at 1038 Bremo Road
i Brenio Bluff, on the north bank of the James River in Fluvanna County. The existing
power station consists of two Babeock & Wilcox (B&W) pulverized coal wall-fired
boilers and ancillary eqmpmcm The boilers currently burmn coal and distillate oil. The
facility currently has a minor New Source review permit for its coal preparation
faterials, dated February 26, 2002, 1t also has a Title TV permit for acid rain sources,
and a Title V permit for emissions greater than the federal operating permit threshold of
100 tons per year for nitrogen oxides and carben monoxide (CO).

On June 19, 2012, DEQ received an Article 6, minor New Source Review application
from Doininion to convert the existing facility from coal-fired, with a small amount of
No. 2 fuel used for start-up, to a facility with a fuel stream consisting of 100% natural
gas. Previous to the Article 6 submission, Dominion submitted a Prevention of
Significant Deterioration {PSD) air pennit application for the Bremo Power Station on
July 15, 2011, On May 29, 2012, Dominion withdiéw the PSIY application. Amended
pages of the Form 7, dated April 4, 2013, were received on April 22, 2013.

The conversion will require alteration to the two existing 1950°s era balanced-draft,
pulverized, coal-fired boilers (Units 003 and 004), the replacement of the auxiliary boiler,
the addition of a gas pipeline heater, and the retirement of all coal and ash handling
equipment {except for ash storage). The conversion of Bremo from coal to natural gas isa
requirement in Condition 30 of Dominion’s Virginia City Hybrid Energy Center’s

- Prevention of Significant Deterioration (PSD) ait permit.

The proposed conversion will result in a decrease in nitrogen oxides (NOx), sulfur
dioxides (8032), particulate matter (PM-10 and PM 2.5) and greenhouse gases (CO2e).
Potential emissions after the conversion represent an emission increase with respeet to
Virginia®s Article 6 regulations in 9 VAC 5-80-1105, for CO and volatile organic
compounds (VOCO).

Dominion will also be accepting a federally enforceable limitation on operations to a
level which will result in a CO emissions increase that is below PSD significant
emissions threshold of 100 tpy. With the limitation on operations, the increase in VOC
emissions will be below 10 tpy. As a result of the operations limitation this project is not
subject to PSD regulations; however, it is subject to Virginia’s Minor N&w Source
Review regulations,

Emission Units / Process Descriptions
Bremo Power Station currently has the following air emission equipment on site, which

includes fuel burning equipment, and a coal handling system. The fuel burning
cquipment is as follows:
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o Babcock and Wilcox Boiler (Unit 3), a pulverized coal-fired boiler, rated at 912
MMBtwhr

» Babcock and Wilcox Boiler (Unit 4), a pulverized coal-fired boiler, volunt:gri]y
retrofitted with low NOx bumers, rated at 1,699 MMBto/hr

o Kewanee Package Boiler, distiliate oil and propane fired, rated at 8.693
MMBtuhr

¢ Solar Combustion Turbine, kerosene and distillate oil-fired, rated at 5,24
MMBtw/hr (used as back-up generator)

o Coal and ash handling equipment
Dominion proposes the following project:

Convert boilers #3 4 into solely n, s-fired units

Dominion proposes to shutdown the two existing coal-fired boilers, and convert them ta
two natural gas-fired boilers; Following the conversion, Unit 3 will have a maximum
rated input heat capacity of 920 MMBu/hir; unit 4 will have a maximuem rated input heat
capacity of 1,684 MMBw/br. The planinéd air pollution control equipment fof the facility
are low-NOx bumers and enhanced over-fire air for NOx emissions, and good work
practices such as the maximization of combustion efficiency. No co-firing of either coal
or No, 2 fisel is planned following the conversion of Units 3 and 4, Emissions of concern
from each botler are particulite matter (PM), particilate matter with an aerodynamic
diameter of less than 10 microns (PMg), particulate matter with an aerodynamic diameter
of less than 2.5 microns (PMz.5), nirogen oxides (NQ,), carbon monoxide (CO), volatile
organic compounds (VOC), and sulfir dioxide (80;).

Retire Coal g;ld ash handling equipment

Dominion will retire all coal and ash handling equipment in place.

Shutdown 8.7 MMﬂ;whr Kewanee Package Boijler

The 8.7 MMBtwhr Kewanee package boiler will be replaced with a 25.0 MMBtu/hr
auxiliary boiler,

Add 25.0 MMBtw/hr Auxillary Boiler
Add 25.0 MMBtw/hr natural gas-fired auxiliary boiler as a rf:plamamem for the distillate
oil-fired 8.7 MMBtwhr boiler.

Add Gas Pipeline Heater
Add a natural gas pipeline heater rated at 4.277 MMBtu/hr.
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I, Regulatory Review

A. 9 VAC 5 Chanter 80, Article 6 — Minor New Source Review

Mingr NSR permittiing applicability is based on the uncontrofled ernission rate increase
(UED of criteria pollutants for the project as defined in the Regulations. The UE! for
criteria polutants is evaluated as the surm of the new uncontrolled emissions {NUE)
increases less the current uncontrolled emissions (CUE), or UEI = NUE - CUE. The UEI
is then compuared to the criteria pollutant exemptions levels in § VAC 5-80-1103. ifthe
UE! exceeds the exemption devel for any one oriteria pollutant, the source is subject to the
permitting requirements of @ VAC 5 Chapter 80, Article 6.

NUE for the proposed boiler modification is calculated based on the combined iotal
uncontrolled emissions from each piece of equipment to be physically or operationally
modified. The UEL is set forth in Table 1 below. The NUE is the maximum emissions,
at 8760 hours, from the large boilers while firing natural gas. The auxiliary boiler and the
pipeling heater are both exempt fiotn permitting based on their individual size as external
fuel combustion units using gaseous fuel with a maximurm heat input of less than 50
MMBtw/hr, per @ VAC 5-80-1105 B.1.a(4). '

The CUE is the clrrent maximum emissions from the two large boilers while firing coal.

The emission fadtots for coal were provided by Domindon, as obtamed from AP-42,
Section 1-4,

Table A Uﬁ,l fﬂr Bremﬂ Mady‘" cation Pm;ec'r

SV ek | Leug -] URT=NUE
g ":('tonhf r) '(It msf r) | CUE

Ly o jensyn) | (R L. (tonsiym)
8440 | 4563036 4554596
84.40 | 11088.09 _11008.69
84.40 | 11093.09 -11008.69
9.47 17039.91 1703048 |
684.33 228.72 455,61 w00 | YES
178459 | 9835.11 -8050.53 10 “NO

VOC 4562 27.45 1818 | 10 " YES

-~ Exemption levels for criterie pollutants taken from 9 VAC 5:-80-1105 D for pl"'éjedis‘
- In-abgence of specific emdssion fhotors for PM-2.5, PM-2.5 assumed to have the sime value as PM-1Q,
&S a conservative astiniate,

Given that the UE] is above the permitting exemption thresholds in 9 VAC 5-80-
1105.D.1 for a project at g stationary source, the project encompassing modification of
the two boilers is subject to permitting.
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9 VAC 5 Chapfer 80, Article 8 ~ PSD Major Now Source Review

As a fossil fuel-fired steam electric plant of more than 250 million British thetmal
units per hour heat input, Bremo is a named major stationary source in 3 VAC 5-
80-1615 C.

Table 2 shows the emission increase (EI) for the proposed project. As indicated in
said table, the proposed modification does not result in a significant emission
increase, i.¢., the increases do not exeeed the given thresholds in 9 VAC 3-80-

The facility has requested a combined Hmit for both beilers (003 and 004). As
such, the PTE and BAE for boilers 003 and 004 reflect combined emissions for
both units. A condition in the proposed permit (Condition 11) is included to
indicate that froni now on these boilers (003 and 004) will be treated as one
ernission unit; modification of one boiler will equate to modification of both
boilers.
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Table 2: Emission Increases for PSD Applicabifity
R 1 Baseline Actual ,
Potentlal to Emit (PTE)" (tpy) | Emissions PSD Significant Significant
, 7 Pipeline {BAE} for 043 SEl = PTE-BAE Emissians Change? {Yes |
003 and | Aux Boller Hagtar Total and 004, tpy {tpy} Threshold {tovl | or No}
204 aGgs 506 [2009-2010) 2
P {total} 4.2 1.G695 4.1 25.47 405.91 -381.44 3 NO
Pii-10 24.2 1.095 319 2547 406.5% -381.52 iz NO
PiA-Z.5 242 1.0%85 £8.19 2547 29.66 -4.19 ke NO
50, 2.7 o.ag1 135802 282 7.355.63 -7,352.81 40 NG 'F
NOx 322.9 3.631 0.52 527.2 1,855.84 -1,428.65 40 NG :
oo 196.1 4052 8.69 200.8 103.88 37.00 100 NO
VOO 131 0.548 9ATE-I2 1372 12.42 1.30 40 MO
H5048 0.054 1.85E-83 | 3.18E-04 0.06 147.1 -147.04 7 MO
Fluerides - - - - 310 -30.35 3 8O
Ph 3.002 5.30E-65 S.07E-06 1.645.03 2.04 -3 0.6 MO
Grohse (D) - 379,882 12723580 2176.80 384 782 B1 1,524,973.2 -1,130,210.50 MNA NA
Grohse(CH) | 7.2 241601 | 4.126-02 747 3.3 -0.78 NA NA
Grohse (M0} 2.0 6.57E-02 LI12E-02 204 8.2 -4.16 Ha WA
GHGs (Mass) 375,371 127242 2,175 394,772,132 1,524 987.7 -1,130,215.53 MA MO
Grohse (CO,) 380,621 1274933 2,181.15 | 395,551.46 1,527, 0685 ~1,131,51699 75,008 N4

' — See detailed calculations in Attachment A,
2 The facitity has taken combined limits of 196.1 tpy for the two boilers to avoid PSD applicability. With these combined timits, the emission increase

{EL} would be 97.0 tpy as shown in Equation 1, which follows on the next page.
* — Baszline Actusi Emissions (BAES for 803 and 004 are definad as occurring within the five-vear period immedisiely preceding when the owner begins

actsal constriction of the praject. Construction of the project is scheduled for December 2013, therefore the BAE are caleulated usirig emissions data

from the [2-month calendar vears 200% and 2610,
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The calculations for CO ave based on the following Equation 1:
Coin_m.q_se =0 Limitom&om (tpy) + COamboiier + COgaseares~ BAE  (Equation 1)
Where:

CO Limitaypsgoos = CO Limit Combined Boiler 003 plus Boiler 004 Annual
Emissions Linit after Conversion (fpy)

BAE = Baseline Actual ¥missions from Existing Boilers 003 and 004 (ipy), using
2009 - 10 as the baseline year. Baseline Actual Emissions (BAE) for 003 and
004 are defined s ocourring within the five-year period immediately preceding
when the owner begins actual construction of the project (see 9 VAC 5-80-1613).
Construction of the project is scheduled for Decerhber 20137 therefore the BAE
are calculated using emissions data from the 12-month caleridar years 2009 énd
2010,

COncrense = 97.0 tpy CO (allowable CO ummmu increase to stay under PSD
fﬂgmﬁcancc emissions incr ease)

COauxtioper = NEW Aux'iliary Roiler Max Potential CO Erqi&sians (tpy)
COGasteas = New Gas Heater Max Potential CO Emissions (tpy)

In order to stay under the PSD threshold for CO emissions of 100 tpy, the total
CO allotmeit for boiler Usits 003 and 004 is 196,14 tpy. Solving equation (1) to

determine the CO limnit needed to mainitain a CO emission rate of fot greater than
a 97.0 tpy increase results in:

CO Limitopsaons = 196.1 tpy
9 VAC 5 Chapter 50, Part 11, Article 5 « NSPS

40 (,?_,ff'?f 60, Subpart Da, Standards of Performance for Utility Steam Creneraling
Units

Units 003 and 004 are irot subject. 40 CFR 60 Subpart Da repgulates fossil-fuel
fired hoilers in excess of 250 MMBtwhr for which construction, modification, or

* reconstruction occurred after September 18, 1978. Since Units 3 and 4 were

construgted in the 1950°s; neither boiler was “constructed” after Scptember 18,
1978. The conversion to natusal gas does not ibcrease emissions of any poliutant
to which Subpart Da applies, meaning it is not a “modification” as described in 40
CFR 60 .14 (a), (b), and (h). Because the fixed capital cost does not exceed 50
percent of the fixed capital cost that would be required 10 construct a comparable
new facility, it is also nota “mcou‘;tmatmn“ as described in 40 CFR 60.15(h)(1).
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Asa x‘psult, the fuel conversion does not represent construction, reconstruction or
a moditication to the botlers in accordance with 40 CFR 60 Subpart Da and,
therefore, the hoilers will not be subject to the Subpart Da.

40 CFR 60, Subpart De, Standards of Performance for Small Industrial and
Commercial Steam CGenerating Units

Unit 005 is subject to notification requirements, The auxiliary boiler is of o
size that is subject to Subpart De standards. Although none of the emission
standards identified in Subpart, De apply to boilers solely fueled by natural gas,
the boiler is still subject to the requirement to notify EPA and the DEQ of the
dates when construction is commenced on the auxiliary boiler, and when initial
startup occurs, per 40 CFR 60.48(c) records.

40 CER 60, Subpart ¥, Standards of Performance for Coal Preparation Flants

No units in project are subject. Since the use of coal is being completely

. eliminaled, NSPS Subpart Y for coal preparation plants does not apply 1o this

project.

There are no NESHAPS requirements at this facility.

9 VAC.5 Chapter 60, Pan Y1, Article {1 - MACT

40 CFR 63 Subpart JIJIL (National Emission Standards for Hazardous Air
Polturants for Area Spurces: Industriad, Commercind, and Institwtional Boilers

Units 003, 004, and 005 are not subject. Boilers 003, 004 and 005 will only
burn natural gas, which is net affected by this rule.

40 CFR 63, Subpary ULJULIU Nationad Emissions Standards for Huzardous Air
Poilutants (NESHAP) for Coal- and Qil- Fired Electric Utility Stream Generating
ndls

Units 003 and 004 are not subject. On February 16, 2012, the EPA promulgated
Subpart UUUUU of 40 CFR 63, These standards apply to coal and oil-fired
steam electric generating units over 25 MW at both major and minor HAP
sources. However, natural gas-fired steam electric units are not subject to Subpart
UUJUL. A unit is a gas-fired unit as long as it does not bum coal or ol for more
than 10.0 percent of the average annual heat input during any consecutive
calendar year or for more than 15 percent of the annual heat input during one
calendar year. EPA concladed that regulation of HAY from gas-fired electric
utility steam generating units is not appropriate or necessary.
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F. 9 YVAC 5, Chapter 40 - Article 1V - Existing Emission Standards

mmmmmmmmm

Rute 4-8 — Emission Standards for Foel Burmning Equipment

The emission limits in the permit are equal to or more stringent than the existing
emissions standards.

Best Available Control Technology Review (BACT) (9 VAC 5-50-260)

Pursuant to 9 VAC 5-50-260, a project shall include BACT for each regulated pollutant
where there is an increase in the uncontrolled emission rate equal to or greater than the
levels in 9 VAC 5-80-1105 D, This requirement applies 10 each affected emissions unit
in the project. BACT applies to CO and VOU for the boilers 003 and 004 since the
criteria pollutant emissions for CO and VOC are greater than the levels in 9 VAC 5-80-
1103 D, as shown in Table 1, .

Table 3: BACT for the Natural Gas-Fired Boilers (003 and 004}

Pollutant Proposed Control Technology
CO Low NOx burners using enhanced overfire air (combustion

cantrol Imhmqut:}
Emission concentration niot to exceed 0.06 I/MMBtu
Combined limits of 196.1 tpy
Good combustion practices
VU (Good combustion practices
Emission concentration not to exceed (.004 Ib/MMBtu

The facility investigated potential instaliation of an oxidation catalyst (OC) as BACT for
the boilers 003 and 004. As indicated in the letter dated Qetober 23, 2012, the facility
determined that the installation of the OC will result in the formation of wisible
emissions, manifested via a brown plume.

The formation of a brown plume is a function of NO; concentrations in the flue gas. NO,
typically consists of nitrogen oxide (NO} and NO;. For natural gas cornbustion during
normal operations, the NO; concentrations are typicaily below levels where brown plume
(i.c. visible emissions) is expected to be visible, While the CO catalyst does not create
additional NOx, it will convert a mgmﬁcam portion of the NO to NO, as flue gas passes
through the catalyst. This increase in NO; concentrations will be significant enough to
allow the formation of brown plume. resulting in visible emisstons as ootlined in the
attached Sergemt & Lusidy report (Attachmernit B — Bremo Bluff Natural Gas Conversion
- Brown Plume Study, Revision 1 (October 19, 2012)).

In-order to mitigate visible emission resulting ffom the formation of brown plume, the
facility indicated that it is necessary to limit NOx from the boiler.
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Dominion submitted a cost analysis for control of CO which includes installation of
selective catalytic reduction (SCR) to mitigate brown plume formation. This analysis
indicated that installation of the oxidation catalyst is economically infeasible. The
facility proposed the flems in Table 3, above, as BACT for CO and VOC from boilers
003 and 004. Even in the absence of an OC for boilers 003 and 004, the proposed short-
term emission limits for CO arc lower than BACT determinations for similar units (gas-
fired electric utility steam penerating units (EUSGUs)) with heat inputs greater than 500
MMBtu/hr listed in the RACT/BACT/LAER Clearinghouse (RBL.C) database
{Attachment C — Surimary of RACT/BACT/LAER Clearinghouse data), There are two
facilities listed in the RBLC that have a lower emissions rate and no add-on control;
however, both of these units are auxiliary boilers and not EUSGUs. Additionally, a
potation i the RBLC record for onc of the auxiliary boilers states that the emissions rate
i§ a case-by-case MACT deterinination and is more stringent than the BACT
dctermination for the unit,

Similarly, the VOC control method used by large natural gas-fired boilers listed in the
RBLC, with one exception, is good combustion practices, One unit employs catalytic
oxidation for VOC contiol. As demonstrated above, catalytic oxidation has been found
to be infeasible for the Bremo facility. Nenetheless, the proposed VOC emission rates for
Bremo (3.68 and 6.74 lbs/hr for 81 MW and 172 MW units, respectively) are
proportionally lower than the rate for the anit employing catalytic oxidation (5.5 Ibs/hr
for 82 MW).

Accordingly, DEQ agrees that BACT for CO and VOC would be as described in Table 3
above,

As discussed in Section B above, the facilily has tiken a combined limit for boilet unils
003 and 004. The combined CO emission limit for both boilers is 196.1 tpy, as indicated
in Condition 10 of the proposed permit. As a result of this combination on annual
emission limits, a modification to one of these boiler units (003 and 004) equates to a
modification of both boilers, If PSD is triggered in any future modifications, both boilers
will be subject to BACT.

Summary of Permitted Allowable Emissions {Inereases/Decreases)

Table 4, below, provides a surnmary of the facility’s potential emissions. Detailed
calculations are contained in Attachment A.
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. : U ) Bog::iimm | ]i:g::ﬂfz Emissions §
AN Ay e et GOSE D06 B TN
| 16500 242 13 25.5 -1,624.8 25
PM10 | 1647.6 242 13 25.5 16221 15
PM-2.5 1636.7 24.2 13 25.5 BEIES 0
so, [ soasmo | 21 [ ot | 2m f 0wz | a0
co | 205 | 1961 | 47 200.9 28,6 100
NOX 5,278.2 522.9 43 5272 4,751,0 40
voo | 27.5 13.1 0.64 13.7 138 49

- Curmm PTE based on multsplymg hourly enmission limits in Titde V permit, dated 01/01/08, by 8760 hris/yr.

Following, in Table 3, is the maximum fuel consumption for each of the Bremo utility boilers.
The botlers” individual maximum annual operational hours is listed along with their
corresponding fuel usage, when operating singly. The annual fuel throughput contained in the
permit is equivalent to the combined CO limit of 196.1 tpy for the two boilers to avoid PSD
applicability. With these combined limits, the emission increase (FI) would be 97.0 tpy. See
calculationis. However, due to differences in the NOx emission factors for boilers 003 and 004,
the annual NOx emission limitations in the permit for boilers 003 and 004 are based on the
worst-gase scenario (Boiler 003 operating at 7105.1 hours per year). Boiler 004 is unable to

reach the NOx limit without first exceeding the other annual emission limitations contained in
the permit.

Table 5 — Natural Gas Fuel Consumption {Units 003 and 004)

Mazx Operation Max. Fuel Combined
Unit Capacity I Unit in Consumption Operation
{(MMBta/h¥) Operation 1 Unit in C:gmmti‘aﬂ  (MM#PiT)
(hrs/vy) (MMf )
3881.6 6330
OR OR 6330
71051 6330
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Dispersion Modeling

Criteria Pollutarnts

As shown in Table 5 above, the controlled emission increases of criteria pollutants are
below the modeling thresholds confained in the DEQ New Source Review Permits
Program Manual (Sepiember 7, 2000 as revised November 16, 2001 and April 1, 2002)
for all pollutants,

Toxic Pollutants
The proposed boilers burn natural gas only; therefore, in accordance with ¢ VAC 5-60-
300 C.7, hazardous air pollutants (HAP) are not evaluated for minor NSR permitiing.

Boilerplate Deviations

Bmlerplatas mc:luded i draﬁmg thls pcxmlt are the ‘ikalalﬂn N‘KR BP_911510 VRO,

There were no significant dev:atmns from the bmlcrplateq huwwcr a mndltmn dr,:f ning
periods of start-up and shutdown was added to the permil to clarify emissions during
those periods.

Compliance Demonstration
Compliance with the permit will be dernonstrated by:

. CEMS on CO and NQy emissions

- Initial opacity test on both boilers

- Initial testing for NO,, VOC and CO, PMjq and PM, s emissions, as indicated in
the permit.

- Continuance of testing for opacity and criteria pollutants as deemed necﬁssar}r by
DEQ.

- Records of bypass, malfunctions, shutdown or failure of the facility and its

associated air pollution contro] eguipment.
Titie V Review - % VAC 5 Chapter 80, Article 1

As a fossil fuel-fired stcam electric plant of more than 250 miltion British thermal units
per hour heat input, Bremo meets the definition of major stationary source in § VAC 3-
80-60. Therefore, the facility is subject 1o permitting under the Title V operating permit
program. It has'a Title V permit, which was allowed to éxpire in December 2012, '
pending the conversion of the coal-fired beilers to natural gas.

Table 6 lists the allowable emissjons from the facility for Title V applicability following
the modification of the boiler units 603 and 004, along with the installation of the
auxiliary boiler and the pipeline heater. Dominion has stated that it intends to shut down
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the coal handling equipment before the modified boilers are placed into operation,
Therefore the emissions from the coal handling equipment are not listed.

Table 6: Facllit-Wide Enilssions for Title V Perniiiting Applicebility (tpy} After Permit Issuance

: e ; S — " e

Pollutant | Moo | PM25 | S0 | €0 | NG | VDG

Eisting Tarbine, 4.3 MMBtwhr (Ref. 6055 ] 8.4 S RN

920 MMBtwhr Boiler (Ref. 003) | |

D M 242 | 242 | 27 | 1961 | s229 | 131
~35.0 MMBtu/hr Botler (Ref. 003) - i 77 1 61 | a1 1 38 | 04
Pipeline Heater (Ref. 006) 0.2 0.2 0.0 0.7 0.6 0.1
Fotul 343 | 255 | 634 | 2608 | 5272 | 13.7

- Anﬁual emissions for the (arbine are extrapolated, to 8760 hours, from the hourly emission limits lisied in
facility’s Title V permit, dated August 18, 2008,

X.  Site Suitability
Not Applicable

X1.  Public Participation
No public participation is required as a result of this permitting action.

Xil. Permit Fee
‘There is no applicable fee for the permitting action, The initial Article 6 application for
this facility was received by the DEQ in June 2012, prior to the initiation of permit
application fees.

XIH. Other Considerations

A. CEDS

Table 7 lists the following related CEDS entries for this facility. The listed
pérmitting actions were referenced during the preparation of this draft permit.

Table 7: Previous Relevant Permit Applications for this Facilily

CEDS Number Date of Action Action
mNSR — Coal and Ash
2 02/26/02 Handling System
11 _ _01/01/08 o Tite V renewal

15 - 08/20/08 Title V Minor niod.
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~ B. Equipment Shutdown
Dominion has indicated in its permit application that it will retire all of its coal
handling equipment in place, This equipment is permitted in a February 26, 2002
permit. As such, Dominion will have to enter into a forinal shutdown agreefent with
DEQ.

X1V, Recommendations

Recommend permit issuance.
Attachments

 Attachment A ~ Einissions Calculations

‘Attachment B — Correspondence Regarding Brown Plume Emissions
Attachment C - RBLC Data Table for Carbon Monoxide BACT
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Emission Caleulations
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Leirpingion - FA-10 ) Sarrpistions
0:0074 36 80B = 1022.7 MBASsu/AECE 7 3831 MNCFihra 1 Har L TR0 RAMCEfyr > 10317 MMELG/MICE

= BAI59, 2 MMCFiyear
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AftgchmentA-1
farmitting Apalicabiifey

Bntiral Gas-(damllary Soller - nlt-BOS
Miaa Heat Inpst [ritingl - ‘TS MBI hr
- F1AG MR
Fusi Haat Conbent {HHYY: 3092, TIaTUR fakan fram Saoftey epaSiestion, 1126713

Podenttal foekifsape Rate:

2t e

S [BaMRAr [ e hirg = 3758 ke ek

& ~Wendes estimete, 9 ppm: MOy, & 15% 032 )
b - Azseemetf to bie 2% 0f SOZ ffooteote.b ki eable $1.3 pF AP-42)
&« fet Factor in AP-AZ, Chapter 1.6 £7798),

d - table 1.5-1 of 2742

AIWMR T
e cperationas hrsdvear
Peslutant Sl L e — \
Faciar .
Flzl P— '
b Lortumgtion
Pty P (bAMMRE T st ] dbsite ftonsfyr
T oo a6 ity
N2 G.0C .00
PR ftatai)* 0 Wi f.024 250881 1.1
Pre-30* 0.0 Wi 0,024 2509 EX]
Ty 2.3 123 004 ZE0E D1 11
S0z 0,003 08 0024 208507 B.09E2
B 003316 W} 0024 8.29E01 ET
ferhd S037 4.2 0424 9.258-01 4.5
ot 2005 5.2 DRd TISET TAJESL
PPrnTE 0.200057 $BE-02 o002 £,256-04 1.BAE43
Flizorides © negigible - .42 - -
% ABsE0F | S00055 0074 1105 5.JUEGS
GitGsdhdass]. ~ - o002 290567 | 12,7ia00
Genhse (CON" 1162 rioagey fsz¢ 2965.00 TS
Grege (Cas® 4012 13 088 550802 | zA1E1
Genhan (HIOY L2006 0.6 Q534 150887 L57E02
Gehse (C02eY 13648 13475 Q024 291105 127502
Motes:

e -surmn GECOY, CHE, pnd K20, CHS amtumed 1o bave 71 and 820 assums to have $15 times the tranplng

eapabity of COZ,

Pagn oiy



Arzdment A-1

Fermitting appicatlfay
Nsturgl Gas [Pipaling Hgatan
Mas. Heat lazut {zatingis R s e
466,53 M Wity
Fuet Heat Comtent{HHVY: 1032 7I8Tu (rakeis fromm techity spplieaion, 117267121 1 |

Potentiz] Euel Liszge Bnte; LRES T
00043 iefs” e 185 amaax hr w8 TG sy
_ TiMBMER
Wax soerations fvs/rear " BPEE
Palutant Emisslon Emiszian Factor |42 WHARTubr
Faotar i .
e Fufﬂ on Lmiisslons
§lE BB FMMESE | panitie | Bhelrl 9 [tansdl
0004 SO 6K
0.005 B0 - -l

PME (batal " G0 BB 0004 2802 LEFEE
phEant ifi| BIE rlei 4 15002 AL
T m ELE 0,005 £28E-22 .E57E-01
suz " 01K 7.3 0.0 2 55E-03 155602
Mo " 032316 2805 L0 LAZE- 2501
el o0 343 OO0 158601 F.335401
voe® 2955 438 £L.004 T4EGE 1 ARG
HasCM ™ ks HER g 0.1 0,002 2I7E85 315604
Flunrides * regkgibla - O - —
o 9 A.85507 0.0 004 2.07E-06" QEFEDE
GHGS (Mass) - — oLioE 3910 3759
Genbise LD 1162 WITLD B 49583 233
Grnhse {Th4)" L] i3 1,004 5A55-03 £ 30
Grmhise a0 0050 53 A ASTE-R L1XEGE
Grohse [C0e* 11644 10203144 0.0 A8 15813
Hates:

a - Emlssion Facler taken Srom facilty application, based on vesdor estirmte jucontmibed;,

& - Assumed 1o'be 2% of 502 (Fostnobe-d b tabte 1.3 ol AP42}

£ ~ N factos in AP<£T, Cheoter 1.4 £7/38].

#-trhle 1.4-2 of 4742

e - qum of 200, T84, 2nd K10, Thd-assemad tehave 2T and K23 assumd b fave 310 times-the trapping,

LazahiByy of C0E.

Page % of B



Loal iRallor Linit 0035 - Currant Untontroliad

Atrachment A3
Pacstaltting Applicabliny

M Hast ngut (rasingh: R
THRG § 2008 Neletielyr LI 3)
Furd Heat Contant {1HV: [RerE) L
E?mmzai Fued Ehage Rate: ?E?E;mﬁlb;hrmmegmed
3
WA pparationalthes fpsar
: 169 MM B he
rotatans eor, | Emsoneactor [l ———
’ Censumpiias
b2 B flb/hst i) fronsfyr
EeRED [ .08
P REH .00 0,0
PR Dtptal* 3159 - Ty ZE3EEE [ 15038
P83 337 - T8} G345 FB7S
PRA-T:5 " 497 - 72791 28454 3875
502" 149 - b 135868 5952
o 402 - 72,191 124 Rl
HNCx ™ 385 - 72T T84.5% 3435
o~ So04 -~ 12151 218 1n
M50 * 00300008 - TSt 1136 120
Fluariges © G006 - TATE 547 b1
P 1EIE-02 - 7273 145 &
[Grnhes ooy 1362 - TaTel HISITEED [ 454 16E
FGritae iChey 0013 - 72,741 M 9
Grohge (NI £005 - 72,731 .55 7
[Gratss (COZes 136:45 - T2ITL | EOGIRIIE| 485,127
MoTes:

a «Erelzslon $2ctors teken framn feclity appscation, besed on 4942, Sextlon 12 PRE-LS assumied a5 PAA-10 as-conservative a5t
h Arsumes to be 2% of 502 Hagtrets bintatbe 1,13 of Apaz)
¢~ tadke 1.1-18 oF AF-£2; sdhisted dean uncomtroliod eate:dssaming 399% control
o - Gighal warming aobentiaf (GWPS fTactor taken from ERA PR ang TRte ¥ Bemiftting: Guldesce for Greenbouse Goses (372011,
Gases (3/204E]. M lsbed In Eac!ﬁtl,‘ Appikcation.

Sorepie Soleutailonr el &

1

£91 2 WA R -~ 1212525 Biw™ 166 Bnu/MEEBLL = ?1??1 I
TZTHE Infhr F 2ET Iy Ean = 364 ton e Fued icosll tonsumed

Page 5.4:!5



Caal [Botker Unk B3] - Cwrrent Ynoontea

Attachemeet A-1
Permditing Apsifcabity

Mz Hazt Input erting R e,
. TAREI 2403 MEyT i it A)
Fuel Heat Contert (HHVL: 13, 47TEBY AR [01) Embssiomstmemiory]
Potzritid Fuel Usege Bate: 236; 17 hr coal condrmed
Max operetiongl hrs/year  {S2vE- - 9TED
. Emission Bmlssian Facker LMHF::EE L
Pallutant Factor ; c , Eentlsilens -
[, flb e fhafh] b ftenafyel

. 136,171 00 a0

N 13617 .00 00
P [bassly oo - 136,171 ETTR0L | 24502
Ph-1G* k-1 -~ 135,171 LEAE0E 1218
M-zt [EH - 135,371 5.648.08 1,18
s02° 148 AT ISILEE | 1i088
ot L 136,171 23,95 149
0 " .86 135178 1ABLLS - £,400
Malen 00024 - 136471 £08 i
7504 > b O:n3EE00- - 6171 57 i3
Fhuarides CE05 —~ 135,171 0.2 45
en’ 1505563 - 35173 172 12
genkye 000 1162 - 3617 15742330 F 884716
Grnhse {£he) D22 - £36,172 3,74 15
Grnhsg 20" DLRGE - 135,171 102 5
srnhse {002 1:6.44 - 35,171 157,831,355 886,502
e

a - Emission factoss taken from facllity appliceiton, Based onARd2, Sectioss 14. PMGZ.S assumad as PRA-10 b5 cangervitbe 25t

b - Assumed to Be 3% of SO0 [Feotrgtet In tab2e 1,1-2 of APEZ]

- tatle 3.4 18-0f AP-42; pljusted 10 B0 uncenzsoled rade assming S0% comtsn
d - Globp vanming notential {GWP) Fctor taken fromEPA PI0 ang Tike ¥ Pamsiting Geidenre for Greenhoese Goses {3/2051.
Gases {3F2001}. Also Rrbed i fachkty nppicatkan,

Fage Gaf§
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Permitting Applbeabiiity - Lerge Botleds

Alterheent -1

frarmsttlng Apgticailliey

ELEEE Emission Factor Bodler Wit 3 [F20 MMMRLs ) L Boder Bnit & EABES MGk hr] E:;;r;:ns

: {63+ 24}
Fienk . ST . S

Emissions Eendis|
Cameumptsn i - Lonsig. Ermiisions

fibfmaras] [HefRAMCEY JEAMICF ] [Hsfhr) ftomsfyry b OMBMCE b sl o ftonsfyr: b [tensfr]
9882 (o P 163 Q.00 080 L]
a%33 G L0 E 1631 0.00 300 jti]
17 [total) 0:0074 TE 0891 H:H 26,82 1.631 12.46 458 [T
FR-58 0 1 0:8%3 EEE 2087 1631 12,446 458 8454
25 0.0074 TS £.391 EEL 1287 153 1245 54.58 354
302 LLOEDES i3 Q851 0.7 &34 L1631 140 12 55
Kol [init &) 018 1559 a:341 138.00 EDa.42 - - — saa
Kl [e3) 0.16 1633 - - ~ B 1811 5854 | fiEnrs o
20 0.08 B 04,591 -35.20 METE B 1631 10104 442,56 L]
W 0.0 a4t 1531 B 2858 1.631 6.7 28.50 9.4
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Attachment A-3 to Daminion - Bremo Facility Fuel Modification Calculations
£<D {Arz, B) Emission increases/Decreases

Source: Deminion - Bremo {Facllity Fuel Modification Projact}, CEDS #19
Registration Nurmber: 401249

PSD {Article 8) Applicability

Future Emissions After Conversion
. BsSD

selected | UMB2NAA T s na | AuxBoller | Net Change in| Significant | _ o0

. . Boiler _ , 1 Slgnifeant

Bassline, tpy Ernission Rate Combined |and Pigaline| Total {tpy) Emissions Emissions Change?

} {2005-2048% (B/NMMB1) {TPY] Heater {ioy) {tpv} Tiagzr;:lé : i¥es or Noj
IPM [total} 406,91 0.0074 24.2 1.3 255 -351.44 25 NO
PM-10 40639 D007 4.2 13 255 -381.52 15 NG
PM-2.5 29.65 D007 24.2 13 25.5 -4.319 10 NG
502 735563 0.0083 2.7 1.1E-01 2.8 -7352.81 A0 MO
O 103.9 0.16/8.15 196.10 4.7 2008 g97.0 100 NG
MON 19558 0.06 5229 4.3 5272 -1428.65 ac NO
VoL 2.4 D004 13.3 54E-01 37 1.29 40 NO
H2504 147.1 1M0E-05 8054 2IBE-03 58802 ~147.04 7 NG
Fluorides EaZy Neg. - e - -30.95 3 NG
Ph g.04 &.834E07 0.002 6.2E-05 |- - 003 0.6 MO
GHGs [Mass) 1,524 9877 1162 379,785 1459011 394,690.5 § -31130257.10 e MNA
Grihse [£02) 31.524,973.2 1162 379,780 14,201 A5 681 1 -1130792.15 N, NA
Grnhse [CHY) 8.3 0.0022 7.2 2.8E-01 7.5 -0.78 hA, NA
Greechse (N20Q) 8.2 0.00006 2.0 77802 2.4 -4.16 KA NA
Grohse [C02e) i,527,068.3 itn44 383,565 14,530 385,495 -1131573.24 75,000 A

i 2 scheduled to chenge w/ updated opplicetion (March 2013),




Attachment A-4 to Dominfen - Breme Facliity Fuel Modification Cakculations

Source: Dominion - Bremo {Facility Fuel Modificstion Froject), CEDS #19
Registration Number: 4019¢ '

Medeling Increase = FPTE . CPTE

Modeling Increases

Kewanee

coal hsndiingéi

Aux. Boller® turbine® | Boller’ | Boifer’ o :;;:;} a;;?s;s::-
001 802 003 0o4 £5.5 ' !

PM {totall 22.86 876 562,87 | 105038 438 1,6503 25.5 -1,624.8
PM-18 22.86 2.76 562.87 | 1050.98 21 1,647.5 5.5 -1,622.1
PM-2.5 22.86 - 562.87 | 105038 - 1,536.7 255 -1,6113
502 $00.52 - 10545.64 | 19645.83 - 38,2920 | 28 -30,289.2
co 0.76 - 79.88 148.83 - 2235 260.8 -28.5
NOx 17.51 - 1837.56 | 3423.15 - 5,278.2 527.2 -4,751.0
voce 0.09 - 939 17.86 - 27.5 13.7 -13.8

!. Emission lirmits for Auxuillary Botler {PM-and S02) from facifity's TV permit, dated 1/1/08. Permit lists limis in

1b/Bs. Hoarly lmits mubtiplied by 8760 hours. Limits for ather crtleria pollutants determined using AP-42 emission
factors, Section 1.1-4, for coal combustion.
. Emission: limits for turbine from facility's TV permit, dated 1/1/08. Permit lists fimits in [b/hr.
Hourlylimits muBiphked by 8760 hours, Hmits not determined: for other pollutants since turbine will remain

unchanged.

*_Ernission limits for Boilers.003 and D24 {#M, SO2 and NOx)} from facillty's TV permit, dated 1/1/08, Permit lists
fimits in Ib/hr. Hourly fimits multiplied by 8760 hours. NOx concentraion Emits converted to lb/hr.
* . per NSR permit dated, 2/22/06.




Brigohment 4.5

drpanhouse Gas Emissions

Bouren: Domindon « Beoma (Facilty Fuol ModiDoatlen Praject), CEDS 419
Reghiration Mumbar 40199
€01 and CO0 Caloubtions

Natoret (ras - Potivithl to Emit

TGRS I MAMBLLY B (Uini2 4)

Heat inpurs ; »
BSIE666.BH7IMMBLL/er (URK A); (LGRS MIME /e * 3874,3 hrifyr)
Heat Content; "UABSE Pl AT/ (per tacility apptication, 11/26/12)
G306 R the

Fuel Cansumpiion:

1533 | MME® i (@ may hrs = 3874.3 brifyr]

GIRD.58IMMERfyr

o - Emissian Bactor Taken from AP-A2, Chapter 1,4 {7/08).
by  Emiskion factor akiumies use af o low-NOx Buraie,
€ - Global warming potentiat fartos taken from EFA PO end Title V Permitting Goidence fof Greenhbdce Goses 13720313

Oped ativnal Houes 381 6
Hea Ingiat: iy "aan‘j WMt/ (Uit E) )
ARROGHV B (Uit 3 (830 MAMBrOy * 1S ey fir)
Heat Content: | 1030 MBTU/R (per faclity application, 11/26/12)
T 300865 M 1r' e :
Fusi Consumpiton: o Eeadnanan —
“15.36{MMR 3/
Operationzl Hours 1%
Heat (nputy TESTIIRTRAMBE e (Ebrgh from pormiiing)
’ TSI MBI AT Lo Tm e
{Hewt Conten: T032.7{8 U/ tper fackfty application, 11/26/12)
20,21 mir’ mr
Fuek Consurription: 2024 Mty
. AP LN e e o
Operationsl Hours Ereh
Hemt Inpart: E AT T MM Y [ mph from BOrrLng
| . A1466.52 M BIufyr e e
Feat Coment: 1032 7] TUAL [per facity spptication, 11/28/12)
418t e )
= e L I P T L et s
Fupf Conrgumgtion: U-WIMM&'}'M
IE I ey
Wex pperationalvs | BY60fhours, ..
, Tadividdual Urils {Pounds], T e
— — hatcl AL Globat :
Erissisfy Eguivalent
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Attachment A-B
Baseline Actual Emissions

Pofiitant 2012 2011 ] 2010 { 2009 { 2008
tonsfyr

M 37409 37435 432,55 381.28 15144 .
P 10 374,21 374.18 432,59 381,39 #3.28
PM 2.5 31.63 31,860 31,42 27.89 41,03
$02 481,43 648143 | 774140 696985 | 889131
NOZ 1880.40 188040 2308.50 1603.18 2819.12
Co 40.09 89.05 108.55 9921 130.34
Yoo 475 0.7 . 22.57 1188 15.61
g 0,04 004 | 0.04 004 0.04
HCL 43,98 211.87 258.72 226.67 311.92
NH3 .04 0,10 o 0.13 o Bas
HF 11.75 26.48 37.34 29,58 3899
H2504 - - 154,80 135,40 172.80
Fluorides - an ‘ YT 28,60 34.00
Co2 - - 2078930.00 97101640 1258917.20
CH4 -~ e 8.60 790 10.40
N2 s I -5 5890 | 780
GHE Mass - - , 207894510 971030.20 1758935 40
GHG COZ2e e =i, 208112560 97301130 A261553.60

Pﬁ"uta“t ‘12F11 ‘11/'10 - I - ‘10/'09 — l 1GBI‘U8 e BAE! g

tons/yr ~ {tonsfyr)

PM 374.22 40345 A58 - - 266,36 T 406,91
PM 10 374.20 403.38 406,99 332,34 C 406,99
PM 2.5 31.62 31.51 29.66 34.46 29.66
502 6,481.43 - 7,111.41 7.355.63 7,830.58 7,355 .63
NG2 - 1,880.40 209445 T 1,8955.84 | 2,21135 1,955.84.
co 64.57 98.80 103.88 114.77 103.58
Voo 7.73 Jaea ) 1242 1374 ) 1242
o YT o= wess- oot g
HCL 152,93 235,30 247.70 274.30 247,70
NH3 0.07 0.11 0,12 0.13 - pa
HE _18.12 294y {30096 . .| 3429 1. .. 3096
H2504 -~ - 147,10 - 156.60 147,10
Fluarides - - 30.95 34.30 - 30,95
{02 . - 1,524,97320 | 1,114,966.80 1,524,973.20
CH& a 8 | eas CTgas
N20 - — 6.20 6.85 6.20
GHG Mass e 1,524,987.65 | 1,114,982.80 | 1,524,987.65
GHE COZe - - 152706845 1,117,282.45 1,527,068.45

a - Baseline Actual Emnissions (BAE) are within the five-year period immediately preceding when the owner
begins actual construction of the project. Construction of the project is scheduled for December 2013,
therefore the BAF are calculated using emissions data from the 12-month calendar years 2009 and 2010,
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Correspondence Regarding Brown Plume Emissions
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Medlin, Debbie (DEQ) e e St
From: William A Scarpinato [william.a.scafpinato@donm. Gom)

Sent: | . Tuesday, Noverriber 27, 2012 8:31 AM

To: Medlin, Dabbie (DEQ)

Subject: Pocyment that you requested .
Attachimients: The fole of carbon Monoxide in NO2 Plume Farmation.pdf. pdf
Deb,‘“-“"

Hope yeu‘had a great Thanksgiving, we had a house full and are still eating Turkey at iy place, Herg is the document
that you requested, sorry it tock me 50 long 1o get it to you, with_ the Holiday last week | gat behind, You should have
our updated application we sent it out on the 20, let me know if you have any quéstions on that.

Regards,

Bill Scarpinate, Jr. .

Envirghimental Consuitant - Ajr _
Dominion Resources Servides, Ine. - Environmental Business Support
O: (804} 273-3019

C: (804} 461-1426 [Please note new cell number)

5000 Dominion Blvd, Glen Allen, VA 23060
William.A.Scarpinato@dom.com

ﬁ Please consider the environment before printing this email

CONFIDENTIALITY NOTICE: This electronic message contains information which may be legally

* confidential and/or privileged and does ot in any case represent a firm ENERGY COMMODITY bid or offer
relating thereto which binds the sender withowt an additional express writien confiimatiof to that effect. The
information iz intended solely for the individual or entity named above and access by anyone else is
unauthorized. If you are not the intended recipient, any disclosure, copying, di_kshibutinn, or use of the contonts
of this information is prohibited and may be unlawful. H you have received this electvonic transmission in error,
please reply immediately to the senider that you have received the message in error, and delete it, Thank you.



Alan S. Feltelberp
Sanjay M. Correa

&F Dorporals Research and Developrisl,
One Researeh Girle,

Niskayuna, HY 12400

The Role of Carbon Monoxide

in NO, Plume Formation

Through a series of comprtational studies, corbon movoxidi hat bien idenrified as an

_impartand promaier. of NQ oxidatian to NGy bt combustion tupbine exkaust gas of fwers 0
. medigle tfemperatures (450 1o 750°C), N, formation s aocompanfed by dnhanced CO

burnews af these femperatures. Pe:feefb‘ stlrred reactor and phig flow reactor colonlos
tions indicate that cancenrations of CO as low as 50 ppwny i exhavst gos cantaining
25 pomv NC can resull in the corversion of 50 percenf of the NQ to NOy in less thon
1 & NOy concemrations as low as 15 pparv can resull in visible, pellow-brown phmes
Jram targe diameter exhoust stacks. If NOy plumes ore to be prevented, then desigrers of
zas (rbines and heat recovery sfeam gengrators need o bg aware of the relotionships
hetween -fime, lemperatur, and composition which caise NG; to jorm In exhaust gos,
Reaction poth onalysiy indigates that the smually promoted oxidation of CO ond NO
acciirs ihrovgh o self-propegating, Hiree-step chain reaction mechenism, CO iy exidized
by OH (COA+OH - COy+E ) while NO Is axidised by O3, NO+HQ - NO 3 +0H.
In a narrow temperature range, the Heooti produced by the first reactlon con veact with
Oy i @ three Body reaction to yield the lpdropsrdry radival peeded in the second
reaction: H+Cy+M— HOy+ M. where M is any third body. The obwerved net reaction
is OO 20yt NG DG+ NOQ s, whith vecurs stoichiometrically af temperafures below
about S5G°C. Ax the lemperaiure increases, additional reaction pathways become avail-
obfe for H, HQ,. ond OH which remove these radicals from the choin and evertually
compietely decouple the oxidation of CQ from NO. An obbreviated set of elementary
chemical reactions, Tueluding 15 species and 33 reaciions, has been developed 1o modet
LO-gnhoneed oxidotion of NQ jo NOy. This reaction set war derived from o lorger
reaction set with more thon 30 species and 230 elementary chemical reactions, and war

Introduction

The frictional distribution of O, between WO and N0y i the
exhanit flom combiston systems 15 of considersble importance.
The toxicity of MO, is gresier than the toxicity of NO, and some

Jocalities mve reputnied the color andfor opacity of exhang gas .
plumes (NO is coloriess, while NOy is red-$wown in eolor). WO,
can be ftiind i the exhaust from boilers, reciprocating. engines, -
and combustion nirhine engines, However, NO, is generally not '

produced in sipnificant quanttivs within combugions themselves.
The principal in-combustor formation mechanism s the rmixing of
ot guses containing NE with cooling or dilution air in the laner
parlion of the coanbustor, leading to the production of 0. and
then NO; via ND+HO;=NO,+OH [1] The resling NO,
formied iy veually & smell fmction (ess than 5 pereet) ol the sl
NOQ; present, Furthermoys, this pethway s physically removed in
leai reraixed gas turbine cambustion systemns because there is no
wall {or "“linet”) fln cooling and thete is no diluton jet air
Meugurements made in the botioming cyele squipment down-
streamn of these geas mrbines tend to confinm the hypothesls thal
them: is initinlly litlle or no NOy prezent in the gas turtiine exhaue,
but o large frnction {more than 50 percent) of the NO may be

oxidized ta MO.. a5 the pas is cooled from the gas nobine exhoust

lempemhxm {about 600°CY 1o the stack exit lemperature, resulting
in visible NO, jilumes [2] At typmal steck dizmeters, NCy shogld
become visible ot a concentrstion of about 10-13 ppmY.

Ome potemtinl padiway identified in the tHermtare is the resction

Conteituied by the Internabtons) Ties Tubine Institae QGTI) of THE AMERICAN
SOCTETY-DF MECHANICAL ENGINEERS for publication i tha ASME JOURNAL OF
ENGIMEERING FOR (GA% TURBINES AND POWER, Peper prosenied #l the Imittyo-
tional Gas Turbine wnd Aczoengive Cymress and Exibitive, Indanapalis, 1Y, hine
.16, 1999; MM,E P&pﬁr 9R.077 .53, Manuscript recelved iy 1GTE Mareh 5, 1999;
Tiipl mevision I'Hﬂ'\ffﬂ‘by the ASME Hesdainoress Januany 3, 2000, Assoviote Terh-
el Sedlees B, Wistor.

Jeurngl of Engineering for Gas Torbinez and Power

vafidated by comparison of PSR and PFR eoledations using the hve sels,
[80742-4795(00)01402.2}

of unburaed fuel with flame-generated WO downstrears of the
eonitbiistor, Provicis experimentsl and theoretice] shedies [3-6]
have shown that low concentrations (1 to 1000 ppm) of fitels ein

- be stropg promoters of NO exidation to Oy sl itermediste tem-

peratures (300 to J00°C). Hydrocarbons vary in their effective-
ness in promoting NO oxidation to NO,, with Cy and C, species
generalty being moré effective than ;) amd €y species.and H,.
CO has been reported 10 be relatively neffective 2t promoting NO
axidation 6],

However, observations from gs hubine power planis equipped
with lean premixed combustion systems supgest that instaliations
operating at part foad with high CO emissions {~50 ppmv} cai
have vigible vellow-brown exhaust plenes, sven when foial WO,
s rebitively low {~25 ppmv) and significam quantitics of -
burned hydrocarbons are not found, Since the-unburmed fuel path-
way 0 NOy can be rufed out in theze cazes, the guesiion of the
importance of CO in conveniig NO to NOy i5 reopened.

Glarborg &1 al, { 7] recently completed gn experimental and the-
ciretical shady of interactions between CO, NO, NOy, and ;0 in
8 flaw reactor. They concluded that the presénce. of NO may en-
hance or inhdbit CO axidation, depending upon the:exact tempera-
ture and conpposition of the exhaust g mixtore. However, teir
experimenilal test condifions were somewhat different from the
comditions expeeted in turbine exhavst. For example, their O
conceateations (450 1o 1600 ppm) were much Nigher thin rypi.
cafly formd in habine exbmust, and thelr Oy concentrations (2.0 10
4.3 percent) were lower than usually found.

The purpose of the present computitions] stedy was 1o extend
the analysis of Glarbarg el al. to more tlosely match the cond)-
tions found in gas horbine exkaust, with the overall objective of
gaining 4 better understanding of the role of CO in the oxidation
ol NO to MO, at intermediste tEmipeTatures (400 1o 850"(’_} Por.
fectly stimed reactor (FSR) and plog flow rezcior (PFR} caleuda-
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tions, ns well 25 & renction path analysis, were sompleted with
both Miller and Bowrman's [8} detailed chemical reactivie sel
{more then 50 species and 230 clementary reactions) and & s

duced reaction set (15 species and 33 clementary reactions) de-.

rived from their work. Predictions from both roaction scts were
also compared to caloulations wsing the reartion set proposed By
larborg et sl [7,9] (34 elementory reactions) arid the reaction sct
devidoped by Boviman 6t al. {10] fof the Gas Research Tnstituie
{277 ciementary reastions), Comnparisons of the predictions of the

”""""l"ml‘r‘”dimffﬁh!'I\*lnhlib‘h‘ﬂim"ﬁmﬂ'!ﬁﬁfiﬁ#ﬁtﬁmﬁﬁd_}ﬁ_ﬁﬁﬁﬁﬁ“
- seb presenied here” FFR calenlationswere performed biiaiise g "

cooling of tivbitie txbavét gas fn o heat recovery steam geperator
(HREG) is, w0 & first approximation, s plug flow process, The PSR
calciddions Served as a convenient, second test case for cotpar
ing the complete reacton sat with the reduced renction set.
There bave been reports (s, [113) of brown NO, phimes
forming far downstreamn {0530 Jon) of power plent exhaust
stachs, These NOy plumes result from resctions betweea NO in
the exhaust-end ambienl czome (0. The mechanizm dezeribed in

.this paper explains the vigible NOy plumes sometimes observed at

the imnediate exit {D-1 m) of an exhaust stack,

PSI and PFR Caleulations

The initial gas composition used for all PSR and PFR ealenls-
tions was detexmined by seeoming complete combustion of melh-
ane in air {21 percent Oy, 7% percent Mo} a6 o particulur equivi-
lence miie (). CO and NO were then added 1o the mixtuze at the
desired concentrations. Unlass othérwise indiceted, the only spe-
cies present in tie inftisd mixture were Oy, Ny, €O, and B0, 15
wedl a5 any added CO and NO.

PSR amnd FFR, celculationy svee completed on & VAX 7610
coroputer using the Chetrikit 10 package of subroutites and asso-
elated programs [12,5,13] The. Chernkin software nllowed adjusi-
ment of absolute and relative tolennces to insure coraputed mole

fructions contairied roughly fow significomt digits, oven for epe.

cies with concentrations ss low as 107% ppin. For caleulations at
F=1 atm, four different reaclion sefs wom used: (1) the well
knean. reaction set of Miller and Bowman {8} (2) o redused,
33 -step maction set derived from Miller and Bowman's work (sex
Table 1}; (3) the reacifon sut developed by Glarborg et al. [7]; and
{4) the most reeen! version of the Gas Besearch Insiitinte reaction
set, GREMueeh 2,11 (Bowmsy ¢t al.). For calculations st elevated
pressures, the modifications recommmended by Michaud el ul, {14)
wert atkded 0 the Miller and Bowrnan reaction set, The resclion
pith analysis aided in the selection of the kéy mactions o be
retained in the reyluced reaction set in Table 1. This reduced aet
congigts of reactions 6164, 130139, 143, 145-150, 166, 188-191,
204-207, and 232.234 in Appendiz A of Miller and Bowen [£).

Resukés

The resalis (o typical sonstant \emperature and pressure PER
calculeiions are shown in Figs. 1 and 2. The Inlet composition for
the PSR caloulations shown in Figs. 1 and ? i bummed gas resull-
ing from complate combustion of methans i alr ar =05 5
pervent OOy, 10 pereent 3,0, 10 percent Oy, 75 pereent Ny} with
30 ppmv of CO and either 15 ppmv (sofid lines and symbals) or 0
ppmy (daghed lines) of NO added. PSK pressure was zet to P
=1 atniy and the residerios Hme was 0.5 5, For these conditions the
fractional cofiversioh of NO o NO, peaks at sbout $50°C, with
aboirt 3 percent.ol the NO converting into MO, and izl NO,
remgining constant. GO decreases monotonically a8 temperahie
increnses.

The solid and dished lines in Figs. | and 2 fodicete rusuits
using the Miller and Bowinan {MB) reaction set. Symbols repre
sent calenlafions with cither the redpced rescion set in Table |
(BB, the §995 Glarhorg et al. {G eval) regclion sct (@), or the
GRI-Mech 2,11 reuction. set [A). Figures | and 2 show that cal-
culations with the rsduced reaction st in Table 1 are indistio-
guishuble frors caldulations with the complete MB renction set. In
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addition, the foir different reaction sets are in exeellent qualiative
agreement for all species and very good quantitative apreement
for mos) spedies. Differences between reaction sets are lavgest for
HO;, with 2 meximum differénce of about & fagtor of 3 at high
iperatsies, Notice, hiwever, that the differences hetween reac-
Lign sets are much smaller for the Tnporsnt species of inpnes:
€0, MO, and NO,.

With the inlet MO voncentration sei to O ppmy (the dashed loes
in Figs, 1 and 2}, CO vxidation is greatly suppressed at lowy tem-

Tperatiies, Bl s BImust Ui Tedtsd AT EEmBinniig ahove ]E06CTTTTTT

AUTE Epasataes, i Hrience of 25 ppi NO in the inlet gas
increases the OH concentration by almost & factor of 1008, MO
hes a similar cffect on H stom concentrations, white HO, concen-
trations are only stightly affecied by the presence of NO in the
inlzl gas. At high lemperstures, the prasence of MO i1 the inlet gas
kns no offect on these radical species coticentrations,

A reaction path apalysie provides usefil insight into the chemi-
el mechanisms cuusing the effeds observed in Figs. 1 and 2.
Huder all conditions, the primary pathway for CO oxidation i
reaction K2 in Teble 1z

CO+OHoC0,+H, (I
and the primary pathway for NO oxidation is
NOAHO- N0y 4+ OH. {R23)

Heweever, key differences are observed in the reaction pathways
for mdical specics. At low temperabures (450-650°C), when NO
is present in the inler, aimost ell of the M slom is destroyed
through

40, + M-r HO, + 4, (89

Undér these conditions B2, 223, and RY form 2 seif-sustaining
szt of chain reactions. The sum of the three reactions is the overall
réaclion

CO+NO + 0y NO, +C0,y

with no net consumption of vadical species. The key chain inttia-
ton step §5 et therma! dissociation of stable spocies, butl mther
the show reaction

GO0y COt-0. {R3}

O atom produted toough K3 then panticipates in ag imporient
chaifr branching reaction,
H,0+0—20H, (—k13)

which produces the OH needed for K2, thus initiating the e
step chain reaction. Renctions A2, 823, and XY then propegaie the
chain rezction, ad proceed W axidize WO and O, with no net
congumplion of mdicals. At lemperabwes below 550°C, almaost
every mole of CO oxidized o €O, algo msalis in one mole of NG
oxidized to WO, .

At very low tempemtures (below 450°C), R3 is too slow to
provide suffisient quantitics of O atom for the chein resciions
procead alw significant rate, Al hiph femperatures {above 630°C),
R and the reverse direction of K13 ave sull the key chadn initp-
tiom and chnin branching reactions. However, additional resetton
pathwnys become available for H, HO,, and O, These neactions
remove radicals from the chain and desouple the oXidation of CD
from NO. For axample, a5 temperatre increases, B9 becornes a
less impartant pathway for H atom destruction as the alterman
H-+ 0y pathiway

H+0,—0H+0 {(—R7)
becomes more importsne. At 8807, pbout S0 percent of the H

- atom destreétion vecars through B9, the remminder being de-

strivsyed through the reverse direction of B7, In addition, onky 20
percent of the HO, that is consamed resulls in oxidation of NO to
NGy (hrough R23 (verpus abmost 100 percent il S80%C), The
remginder of the HO, 18 being desiroyed through

Transactions of the AGME



Tabie ¥ Rate paramutons fvr F3-sinp reduced reactien set

Fotward rote pammatpm
REACTION A b E
1. CO+OeMsCOyeM TGAT <10 0.00 3000.
2. CO+OH=CO+H 1.61 % 1007 1.30 ~THR.
3 CO+ 00040 D10 % 1079 0,00 41000.
4. HO»+ CO=C0y + OH 5,80 % 1012 000 o zausa
B Hp B B TH T G RenA0W T Tah T 47780,
6. H+Hpx=HO+H 117 108 1.30 BE08,
7. QeOB=0y+H LN % 104 0,50 o
B. O+HssOH+H 'B.06 x 1006 2.67 8260,
8. HeOheMuHO e M 3.61 %10V -0.72 0.
Enhancad third-body efficlencles: M0 = 186,00 =42, Hp= 29, CO= 21, Np= 1.3
10, OB+ HOp 2 Hy + Oy 7.50 x 1012 0.00 0.
T, H4HO=20H RELER {0 0.00 1073,
12, OeHOay+ OH 140 = 104 0.00 1078,
13, ZOH=0+HO "800 1008 +.30 0,
14, HeH4+MaMp+ M 100 2 10 -1.06 a.
Enhanced third-bady sffiiencies: Hp = 0.0, HyO = 0.0, C0p = 0.0
15, H+OH+M=H0+M - 1.60 % 102 w208 0.
Enhanced thicd-body eificlencies: a0« 50
16, Q4+0+MeQr+M 1.80 % 1012 000 1788,
17, Ha4HOp=Ha 4Oy 1.26 % 100 0.00 0.
18, 2HOp= Hala+ Oy 2,00 x 12 0,00 0.
A5 HyOp+M=20H+M 1.80 % 1007 0.00 45500,
20, HyOp - HaHOp + Hy D% 0% 0.00 3800,
2T HpOpt OH MO 4 M 1,00 % 1089 .00 1800,
23 OO Ne=NO+ CD 1,90 5 10N 0.00 340,
23 MO+ NO = NOp + OH 21 % 10 .00 478,
24, NOs+ Hz NO+OH 3.50 % 104 0.00 1600.
COE NOL+ D e NO YO, .00 x 1012 .00 600,
28, NOp+M=NO+O+M 1105 16 0.00 H5000.
27. My0 4 Him Ny« OH 780 X 101 0.00 15200,
28 MaD+ Mol O+ M 1,60 % 1014 0.00 51600,
2, NaO+OeNat O 1.00 % 1004 0.00 28200,
30, MO+ QeRNO .00 18 0.0 28200
31, N&#NO=Ny+0 2.27 % 102 0.30 o,
82 N+OyaNO+D 5.40 % 1099 100 6280
35 N+ORoNO+H A.80% 100 .60 0.
Note: forward rate coatilcionts (k) are of the fom ky= A o exp{~E/g 73, whiere the dimensions of A an mole-

em-zoc-K, the unity of Fam calfmole, Tis alisolute tempetatue, and A 1s the Ideel gas congtant,

HO, + OH-sHy 04 0. {R10)

NGO, prodocfion reschies & makirin aod thea slows doswn as tem-
pemtors incvenses, and CO oxidation increases monotonically
with temperafure, becouse as temperature increases (i) R10 con-
s HD, that woukd have prodoced NOy at lower iemperiores
through R23, and (i) e reverse. direction of R7 produces the
O needed for CO oxidation that £23 pmdum‘.d at lower dens-
peroliires,

I NEY i ot presen. at lnw temperres, GO oxidation slows
considerably, as shown in Fig. | &3 and the everse dieetion of
R13 are atill the imponant chain iiitisting and chain bmhching
reactions. OH produced through the revense ditection of £ 13 sutl
onidiams OO, and the H frovn RZ reacts through B9 10 lorm HO, .
However, withaut NO to convert HO, baek 10 OB through R23,
OH concentrations remain depressed {s¢c Fig. 2} and CO oxida-

- tioh slows down. AL higher lemporkiores, aew sources of OH
hecome available (primarily through the reverse direction of R7),
allewing CO oxidation 1o proceed without NO.

Jouvenal of Engineedng for Gas Tirbines and Power

The results from typical constant, temperature agd prosinme PFR
calcallions wsing the Miloy and Bowman {8] reaction set are
shovm in Fips. 3 and 4. The initind condition Rt the calendations
showi 1 Fige. 3 aod 4 is agsin bumed gas resulling fiom com-
plete eambustion of tiethaie in Fir 8t @05 (5 persant CO, 10
perceni O, 10 percent (4, 75 pereemt M) al P atm,
Te=§00°C, with 50 ppmy €0 added, and cither 25 or 0 ppmv NO.
For all of the spedies shown, the corves produced using the e
diiced roadtion set in Tuble | @fe indistinguishable from the cirves
produced using the il MB repction’ sef; and so hdve not been
shown. Caleulations performed using the Glartborg et al. [7] renc-
oo et and GRI-Mech 281 wers aphin ifi pood agrecfiedit swith
he MB and Table | renction sets, g have not been shown for
clarity.

When N is prsent (lhe solid tines in Figs, 3 and 4), there js 2 -
short induction period (about 0.2 s} during which time vadical
species build up to relatively high concenirations. The chd of e
induction period is marked by the onset of x period of relativiely
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PSR Tempevaiuie {*C}

PSR Temparatuee {'0)

compoattion=75 parcant Ny, 10 porcent Oy, 18 percent HyO, 5
percant $Oy, 50 ppev ©0, fnd either 25 pprav MO (sotld iines
and aymbols) or O ppmv NO {(dashed ine). Solid and dachad

fines tndicate calculations asing the Miller apd Bowinan resc
tion set. Symboilz are polnis celeulated using the reaction zet in
Tablc 1 (), Glarborg et of (@), or GRi-Moh 211 {4).

rapid CO and NO oxidation and » gradust decrease in radical
spoeies comentrationd. Tn this parlicilsc case, appiroXimalely
0.4 moles of NO are oxidized w0 MO, for every mole of CO
oxidized to CO;. Afler sbout 1 s, 50 pescent of the NO has been
oxidized to NO,., When NO is pot present {the dushed Jines in
Figs. 3 ond 4), the chemisiry of the PFR is guite different, Cog-
contrations of H, OH, and O are injtially suppressed, while HO,
- puntentations increase by aeerly & factor of 10 Withow NO,
overalt OO butnout s reduced by 8 Tactarof 2. Additional caleu-
lations {not shown tn Figs. 3 and 4) indicate that i CO is st
presesy, NOY oxidation does not occwr under these conditions,

A, carcfisl examination of Fips. 14 revenls thar both with and
withowt NG, thé composition of the PFR a1 0.5 5 iz very similur to
z 0.3 5 sdence time PSR operating of the same fempemiine,
Thits simildrity arises becouse (1) the rezctipns in the PSR and the
PFR nre the same and relulively slow, and (2) total conversion of
CO and MO is low n 0.5 3,
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Fig. 7 Colculsted concentrations of OH (top), HO, (Middie),
and H (hattom) at the same condltlens as shown In Fiy, 1

Tiscussion

At typizal gas trbing cxhsist empeoratares, NO is apidly oxi:
dized to NQ, il CO i3 presdnl. This nbservation has subsiastial
cohseqicnees for the didign of dawnstrenm process exuipment,
inttuding HR8G's in bottoming cycles. The gas residence timge in
a typical HRSG i1 approyimatety 2 5, which & more tan suffi-
cient ime lo preduce 10-15 ppmyv of MO, i gas cooling s slow
{5e¢ Fig. 3). Under part load condifions, when CO is relatively
high, mpid quenching of turhine exhosl gas may be needed to
prevent the formatin o vistie MOy plamies,

Eecange the net rate of NO vxidation to NOy, in exhaust gus 5
of copsidereble importance lo the designers of boilers (and other
dovmstoeam process equipment) srying to shindivitze NOy Rirmnas
titp, Fig. 5 hias been jrepared. Fipore 5 is intended 25 an enpi-
necring tool thel providis gtk eskimates of maxiwn WO, for-
riation rates {due to anly CO-enhanced oxidation) in exhayst gas
2% n function of lomperanve, presswe, and itk CONO mole
ratio. Figure 5 is pol intended t0 be a snbstitute for more deteiled
mode} caleulations, The net mtes of Ny production shown in Fig,

Trangactions of the ASME
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Fig. 3 Caloulated composilon profiies in o constant fempore-
ture  {(B00°C) and pressurn (1 atm) PFR. Initlal gas
composlitfon=¥5 pefteit Ny, 10 parcont Oy, 10 percent H0, 5
peroent GOy, 50'ppmv GO, and either-25 ppimv MO {solid lines,
3 or O pprv NO {(dashed Jine, —.).

3 ave taken from the mexirmim slope of NOy profiles computed in
comstant tempernture and pressure PER caloulations &t the fndi
eated eonditions. The mudmurm slope typically orounrs fmmedi-
alely after the induction period, typically between 0.2 end 0.4 =
{sea Fig. 3). NO, production rates preater than 10 ppmv per sec-
and sre pozsible at lemperatures betwesn 575 and 725°C, -

The net rate of NOy fornative shewn in Fig. 5 exhibits ex-
tremely hon-Achenivs behavior and unusial pressure depen-
dente, At P aim, the rate of NO; formation reaches 8 muioci-
mum at temperanmess betvveen 800 10 750°C, depending upon the
initiat CONG ratfo, and then decreases rapidly a8 temperature
increases, This aon-Alrheniis empeiehio dv:pmdmm 1 nol sur-
prising, ones he competition betweem BT and RS 18 recogiized a3
& mejor fastor in Joinl COMNO oxidation. Elementary reaction 29
is n welf known sddition/stabilization resction which bas been
widely reporied to exhibit nop-Arhenius behavior [15). The non-
Arrhenius behavior of #9 eapleins the unusus! temperativs de-
pendence of NO, formption from NO. The slow rete of NO, for
mation &t high temperatures also explaing why Ny s typically
nol found in exhausd gas immediately exiling a gas turbine, The

10H 11';'-1"'!': LN M L IR R R
HO

4 b

i 1 2 @
PFER Reslklence Time (s}

Fig. 4 Caleulnted PFR composition profilus of Important radl-
cal species at the conditions of Flg. 3
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Fig. & Peak vates of ND, formation in & copstant termperature

aad  pressure PER ot varloos  conditions.  bnitial ges
composltion-T5 parcent Ny, 10 pervent O,, 10 percent H,0, 5
poreant CO;, and 25 ppmv NO. Solid tne (——r Initial GO
sencentration=60 ppmv, =1 ate, Dotied i ¢ )¢ indilel GO
concentration=12.% ppmy, Petatm, Dotdashed the (==
Inftizl CO concentratlon= 125 ppiny, P10 akn.

residence Ame in the combistar and the tirbing iz lod short {un
the order of 25 ms), und the temperibire i oo high, Fr significant
MO, Tornution to wke place,

Al temperatures below 550°C, the net rate of NOy fofmation is
roughly proportional to P, At higher temperatures the pressine
depenidence becomes more compley as additional reaction path-
ways becare svailzble, At temperatures above 675°C, the nt rate
of N, production can sctually decteate as pressure increases,
Again, (he ndusual pressure dependence of the overall reaction is
& direct vesult of the nos-Arrthenius behavior and pressure dopen-
dence of RS,

The coupling of €0 and NO oxidation ai low lemperniures also
has important ifriplications for modeling chemistry in tarbukén
How. A typital approsch used to inthide cheibisiry in tirbiblent
fiow models is to delermine the flow, emperatue, Eid species
congentration fields using only the fuel and s chemistry, snd
iially neplecting NQ, forrmation. Opee the fow feld has been
sobvet, NO, chemistry 18 “overlaid™ on top of the existing solu-
tion, the assumption being thot smel! concentmtions of NO,. will
not perturh the composition or tempemture fields significanty.
While NO, and ©0 chernintry tan be decoupled ot high tempem-
tures, this work shows that this assumption 18 poor a1 low lem-
peratares, If NO is present, models that desouple CO and NO,
chemistry will under-predict CO bumout at lew tomperatures
(450-750°C),

Concluslons

The yellow-brown plurnes semetirmes observed in the ethaust
fioin gas rurbine power plants are cavsed by {0-15 ppanv of
N, . Measirements and prior experience indicate that the NOQ, is
not fonmed in the pas turbine comibustod iself. This work has
shown that CO pliys a critical role it forming MO, downstrzem -
of the- gas turbing, PSR and PFR calovbations with foirr different
seaction sets have shown that sl temperatires below 800°C, the
oxidation renctions of CO and MO are Hinked together through o
chain meaction miechanism, The presence of =ach ephonces the
oxidation of the other. Below 550°C, the net reactioh sicichiom-
eiry of

CZO—I-NO»!—("_!;MCD; + NQ;

APRIL 2000, Vol. 122 1 791



is expected. (O and NO, chemistry ednnet b decoupled in this
temperatire regime, and this cbservation has important knplics-
titms for designers of boilers and exhaust gas sysiems rylng 1o
minimize NGy plume femation,
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Abstract—Yellow-colored exhauét gas streams. from intemnal edgines or gas turbines, froquently referrod 1o as “yellow
plumne,” contain nitrogen dioxide-(NO,) at concentrmions as low as 15 ppm, The process developed in this work for
decolosizing the yellow phime is based on rediction of NO, to WO itilizing a cimbination of 5 P extalyst ahd o re-
ducing apent. A stoichiometric owess of eirbon monoxide, dieset oil, methanot o ethemol were wed &5 reduciig agenis.
Depending oa the type of the reductant, the active température v.»indaw of NO, teduction s varied with rmiethadiol
sind CO baing setive.at lower tepperatures and ethsana! und divsel oil st higher temperptures. By ehanging the Pt loading
of the catalysts the aotive teroperaturs window of NO, reduction was elso changed, higher loading Pt eatalysts befng
active al lower temperatures. This scheme of NO, redhection process was verified T a pifot-seate-test with the real ex-
haust gas From the pas tubing power plant, shawxm 96% of WO, reduction gl G sigck temperatares of 107-123°C

and at.space velocities of 28,000-95,000 K

" with inherent CO in the exhaust gas a5 the reducing agent.

Key words: Yetlow Pliee, Decolorizing, NO; Reduction, Pt Catalyst, Pitot Scale

INTRODUCTION

Most stationrey souwess such o5 bothers, s turbines and ntamat
engings et nitogen oxides. Nitrogen addes, generally defined
as the formula NOx, include NO, MO, NOand N0, Of all the
NOx, ondy NC), hes n biesy colos. The exhanst stremm contafning
even 15 ppm of NO, may show 5 yellow color fum luge dismeter
stacks [1]. The yelforaecolored exhaust stream is frequently referred
to a5 “yellow plume.” The NOrindueed yellow phme causes not
only smog, ozone penerstion (NCy +Chetufiravinlet rayy—N0H
O,)Mhmmﬁa!hmmeﬁambmmnmwﬁb!e fear of neartby
residents. Thus, the sources of the yellow plume are in need of an
efficient process which can decolorize the yeflow phune to avoid
the: possible baw suite by te residents,

MO, Frenation has beei reported to ke place thronsh “HO, mech-
anism” & shown below [2]:

NOAHO, -+ NG+ OH

An Griosualty high concentration of NO, b formed dn the sress of
{arpe temperatun: pradients In the fame, te periphery of the flame
wieie thes ot comiwistion gases mi with tool strroanding afr. There
is & temperahure window betwery 53070 w 730°C in wich NO
1o MO, conversion oocurs madily (33, The presence of unbiomed
fired o cther onidiznble species such as (X} i5 also kmown o pro-
e the formation of MO, [3].

Three major approaches have been wsed 1o redoce NO emis-
gions (1) precambustion modificetions such s switching fuels snd
denitrifying the fiel; (2) combustion medification such a5 changing
oxygen concentration and lowering the cembistion tampershaes;
and (3) posicombustion treatment. Considering e case of formation
and the low level of the NO, concenization 10 bring ot a yellow

*To whom mnmqvgﬁd_ammm be addressed.
E-mail: jungh@ldien e k&
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volor, precommbustion aod combustion modificabions may nat be
cffoctive in achioving the decolonzation of the yellow plume extunst,
The decalorization ean be easily achieved by postoombustion trea-
wents sinpe reduction of NOx 1o the ppm vl i frequently jrac-

Since 19605 the method of nonstdective cataiytic recuction (NSCR)
of NOx inchutding NO, in the exheist fbfn aitric acid plants has
beens applied [4). Oxygen comtained in the exhaust siream s firgt
rempoved by combusting natural gas or LPG NO amd NO, in the
resuttant oxygen deprived stream fs reduced to nitrogen with the
semaining foel or with the byproduct from the combustion (CH,,
H, and 00, etc) over the cafelyit bed. The catalyst is rimde of 0.3-
0.5% PLand e sooall amovnt of Rth on sheiing in a honeyooenb shape,
Depending an the type of the reducinnt, the operating temperajures
are vagied: 300-350°C for H, and ©O and 500-550°C for natum)
gas. A similar process to NSCR & revealed in the U5, patesit [5]
withs the- following procediire. The fitktire of NOx contabbig 6=
hanst stream and fiiel passes through an aflerbarmer (o remiove all
ihe axypen. After the iemperatire of the stream is lowered in g heat
exchanger, & sinall amount of air s infected to the oy fen-deprived
strearn. NG in de resultant stresm s .oxidized to MO, in the first
section of the catalyst bed and alt NO3, & redoced 10 nitrogen with
a sl amonnt of excess fised i the socond section of the cambyst
bed. The remnaining vrencted fied is enddized over the final aoda-
tion catafysts. Both NSCR processes and the process ave revealed
inr the 1S, patent [5] ave onstly processes since they nesd signifi-
oot sonwazets of fired to conmame aff the oxygen present in the ex-
hanast stresmn,

Selective catalytic reduetion (SCR) of NOx ising ammonia as &
redhicing agent 15 considered one of the imost effictive processes
for respoving NOx from fue gases [6,7]. The emmonia SCR pro-
vesses utilizing titenda supparted vanndia cetalysts achigves up to
B0 of NO convessions al testrperature: regging fom 200°C o
400°C. However, the process soffers from problems of forming



Catilytic process for decolonizing yellow phune

NEHEOD, custng cormasion and phizging of the reactor e lirge

equipment and opersting costs associatod with storape, deltvery sad

wse of armpnonia i the: process,
Nimnerens efforts have bees made to replace ammonis with y-

drocarbons in SCR. provesses, especiafly in an oxygen-fich envi-

- ronapien {810} Marry types of hydrocarbons have bees tested dn----

" chiding methane, edsane, etftylene, propsne, propylens, octane, ben-

Zine, sogtons, yclohexane, diesed oil, methanol, and ethancl, A

wide: varisty of thtcrials show eatalytio activity inclnding mofies
(1], jon xchignged zeolites {12] and supported metal camtysts [13),
Mot of the efforts have beeri conventrated on reduscing NOx o N,
at temnperutines Higher thian 200 °C bint with firhited sirogess, How-
ever, the catalytic reduction of NO, for the specific parpose of decob-
orbeiiin of G ekbirst streim hasnot botm reposted.

In niddition, 2 large pantion of éxhaust stréan With a yetlow color
s vented a1 terfifierntures of eboist 100°C. Fir éxafiple, the stack
pas temperatiive of @ fatiedl gas widdor ofl fred combined cycle
power plants sifter the cirmbistion gas passing diigh a heat recov-
1y steam genrator (HRSG) rariges between 100 °C 1o 150°C. The
exhaust pas emiperative fiom particilte control devioes such as
ehectvostedic frecipitsons of bag filters of coaf fisd Gicilities is arond
100 C. No sucocessfisl result of catalytic rediction of NOX includ-
ing NG, at temvipératvmes of abet 100°C fias been réported. If the
mmasmpmbmwmwmmwﬁﬁﬂmmmm
for the purpose of yesnoving yellow phurre, the gas stream with the
right tempersture vanps (200-400C) i the proceizs flow has o be
pinpoited and to be diverted 10 g0 theough tin SCR resctor. Tt will
rxquire both significant smounts of ductwork and the space for the
SCR reactor. An shernarive wiy i to burn addifional fuel 1o rise
the stack pas tesuperatime to 200-400 °C, and then to pass the hested
g3 thoough the SCIR reacion Heat exclangers can be cmployed 1o
recover best from the SCR, reactor effluent before venting it to the

The most cost efficient way of decolorizing yellow pume s io

uiilize a process which, operetes et exhast gos lemperatises obvi-
ating additiveinl heating/eonling devices and the conespionding fiwd
casts, Additional advantage tn be obtained if the process can be
operatir] iy oxypenaich environments with cheaper hydrocarbon
type ot cabon maikxide reducing apents.

Ins thibs woirk: Wi Teport s process that cas selectively redwce yellows
color-indcing O, i the exhinust gas stieam with oxyzen presist
at temperahwres close fo 100°C and higher with the combination of
Pt catalysts and non-amemonih reducing apents, enstring an ecoe
notriie way of having colorless exbnust streamn verted to the atmo-

sphere.
EXPERIMENTAL

“The honeycomb-lype Pt impeegrated on alwiing catmiysis was
prepered by the inciplent vietsess nietbiod. The cotamic monolith
(Comning, Inc) was dipped into die shury of paroue shimina part
cles {Aldrich, jsALO),, srfice aret 1770 #f/e) and then dried soveral
times until the desired amount of aleming was washooated, Based
oit the welghit of the: cermmic honeycomb mdvolith, abott 15 widh
of alurning was washoomted on the monotith. After the calcination
of the dried catalyst in air ot abowt 600°C for 12 hows, the alu-
mirvwisheosted monolith was dipped into the aquesus solution

119

of hydmogen hesawhboroplatinate (FLPICL) st 25°C. The ooncen
fration of HMC, was adiested such that the desired boading of Pt
i the: fioal cxintyst was obtained, The Ploontuining monalith was
dried at 116°C for 4 howrs and recakcined at 500°C in air (6 howrs).
The calcined catatyst inderwent the hydrogen tepiment at the ele.

VMWW&OT 4hmm)lnmwmpmﬁdmnmmm e

metatiic form,

The catalysts thusobladned contiinod 000 1o (.33 withi Pt {bawed
on the total weight of the catalyst including the monalith). The con-
temt of Pt i the caiatyst was mezsured by the PIXE (proton. induced
%my exnission; msmufictured by Korea Instinte of Geology and
Mineralogy with NEC S5T3H-2 acelerate).

The type of e redusing agent ranged frow (e inherent gas in
the exhaust (C0) to liquid fuels {dissed oil, methano! and efhanof),
The amount of teducing et to be added to the NO-contsining
flue-gos was vesied in that molar mtio of carbon/NO, chiatiged fram
2ip 8,

Two different sets of experiments were caried out st different
gstales of the eatnlyst volume and G gae flow mte, The Srst sef of
experiments was run 1o sereen both the catalyst and the reducing
agent it & smailstale unit. The reactor was corstriced with 5 stain-
less steel tube (inside diameter of 6 cm ond Jength of 14.5-6m). A
separte heated inlet for admixing both the Hquid reducing agent
aitd wister with premixed gos containing NO,, NO, O, 0O, and N,
was pitivided ai the position wheze tharough mbring took place be-
fors the infitung contacts the catlyss. Beth water and the liquid re-
ductait. west sipplied by a mikiple syringe pimp. The catalyst
uged i die fest wede 2 omx cifix3 it s hongyeotib type with
the cell density of 400 cells per suiare inch (epl). The cotnpsition
of the: sinmilated fnlet pas was 120 ppra NO,, 20 ppm NO, 16% 0,
2.5% (O, 5% HL end baldnos N,. The typical gas hordy spacé
velocity was 12,500 . The product analysis duing the. activity
measiements was made. Using wn colisie flive gps shalyzer (Green-
Line Mk 2, Eiretron).

A larper reactar constructed with a stanbess stedd tibe (hiside
drimicter of 89 cn and Tenigth o 123 enit) was tsed in the proofiof:
concepl rens (Fig. 1), The real pps hrhinn exhaust gas showing the
yellow color was introduced to the resctor 2t varying Aow ratss by

¥

Fig. 1. Sctiematic diagram of pitot-sexke yellow plume decoloriie-

fion experithontal doit (31: Blower, H1: electric heater, V:
valve, Pumpl: metering pump, V1 methanol storage ves-
set, T1: thermocouple Sor inlet tepiperature measuwrement,
P1, P pressure trnsducers for pitot tube, T2: therviocan-
ple for reactor exit tesaperature messuremend, R: reactor,
C: catalyst).

Korean 4. Chem, Eng(Vol I8, No. 2)
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a blower equipped ‘with a valve. Methanol was introduced to the
gas streamn before the reactor ps (e recbacing agert, When inherent
€0 was to be used as a reduing gent, vo other reducing agent
was wkled to the gac stream. Twvo different kading of Pt bagrep:
e catalysts were nseds 022 wite (200 opf, 4,500 cor’) and 0.27

- Wi%-{400 cpir 9,000 ). The catalyst vwas placed at the rear end—-—

af the teactor, ‘The typical composition of the inlet pas was 24 ppm
NO,, 15 ppm NO, I7% O, 2060 OO, 4% H,0, 160 ppm €0 and
bialmnos N, Tha tempemtit of the edaust s tas sbout 120°C,
il the electrically heated pipe was used in case of raising the tam-
perane of the gas entering e reactor, The: gas hourdy space veloe-
ity was varied froen 2800057 to 95000 4. The flow rate of the
exhaust gas was measured by pitot tbes with pressure transdocsss,

RESULTS AND DISCUSSION

1, Yellow Plame Phepomenon

When the exhiust gas eonnming MOy, i muy show yellow color ™

depending upon toth the concentration of IO, and the diameter of
the stack. Fig, 2 shews pictisres of the color of the extmust s vented
from the stick of a pas trhine-fired power plant in the Republic of
Korea during the shat-up period. As the povwer output of the gos
turbsire was increased froen O o the-steady siate outmit of 80 MW,
the yeflow calor wis observed st the output fiom 10 MW to SOMW,
baxt the ool disappired &t gt higher then 80 MW, The g2s com-
position was teasured with GreenLine MK2 gas analyzex (Exrotron)
during the start-up period and the results are also shown in Fig. 2
A can be seen, the concentration of NO, was higher than 30 ppim
during the power outpat between 10 MW and 50 MW, when the
yellow eofor wes dearly visible. However, the MO, conoenivation
decreased to about 10 ppm 2 the outpst higher than 60 MW when
the: yelkyw color dimpneared. The resolt in Fig, 2 eleady shows the

O,

100

&

[=3 3

werpion %6}

con
B

3

o : raesvudoanmmsiha

0 40 B0 ED 160 120 WO 180 160 T00 T 4 WG I 40
Temporntur {6}
¥ig. 3. Chenge in NO; conversion over 025 with Pt catalyst ux a
fanction of reactor injet temperatore when gsing four dif-
fereat reducing agents (GHSV 15500 ', et gy rompo-
sitinn: NOQ, E20 ppan, NO 20 ppn, O, 16950, CO, 2.5%, H,0
4%, N, batance).

30 pp of NO, i the exhis! gas is the tialn reason for the yellow
plume phenomenen (the diameter of the stack wes 500 cm).

It should be pointed out thid the total NOx boncetitration of the
exit siream from the sbove pas-fired power plant s belai 30 ppm
a2 any stage of the operadion, which is far fower than the. current
limit of Kerean regulation (400 ppis). Hevever, thie visible yellow
plumg observed dhiring dadly start-p pid shutdown periods of the
gee-firedt power plants infitmles neartyy residents arid causes numes-
o petitions Tof corrective actions,

2. Effects of Reducing Agent

The {emiperatine prograniiied rection of NO, reduction was -
ried oul in & srmafl-scale reactor over this 0,25 W% Pt impregnated
catalye, ising diffsfent redicing agents, and the results sre shown

Concantration (ppmd
1 3 8
-

ol e } i

i I ] ] 1

. g & R

0 10 20 30

40 g0 B0 70 0

Power output (MW)

Fig. 2. Change in the color, NO, snd NOx concentration of exhaust gas from the stack during the start-up period of 2 gas turbine.
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in Fig. 3. The rate.of the liquid reducing sgent ndded to the stream
was determined i sucha way that e miole ooiio of carban atoms
in the rechoctant to MO, was 8. For example, diesel ofl was reparded
25 Feprfersme and the mole ratio of dicsel off 1o MO, was 0.5, How-
ever, in the ease of OO, the COMO, matio vas 2.76.

- As-tan be-seet-in Fip-3-move than 50% of NOy reduction wg - g fo ol fon

obisiiried at temperatunes 5 Jow a5 70°C with methanol or OO mdic-
tants, When ethanol was used as the reducing agesst, the sctive tsm-
peratare window for the NG, conversion Higher then 50% was eroand
110°C. In the case: of the diesel off reductant, the active tempera-
tire window was even higher (830070 %C). The results in Fig. 3
indicate that the active temperature window of marimum NO, re-
duction can be varied over the. same catalyst by chianging e re-
docing spet. It shooid be poimed ot that NO; wis cmiverted tp NO
not to'N; in 2l of the runs shown in Fig. 3. In other words, #he sum-
imatiof of MO and NO, concesttration at hhe otlet of the testor
was the saine as the summation of the inlet NOx (NO and NO,)
copcentration, indicting that to reduction of MOy, fivtber fivm NO
wss tikers place. However, even with reduetion of MO, only to NG,
decolorization of yellow phame can be achieved,

C}mlymmdmmumommwgaanMmmnmmﬂm
CO veducing apeor oves P catalyets was recorly studied, Macleod
and Lambert [14] tested the NOx reduction activity of a 05 wi%
PrpeALC, catilyst with 4,000 ppaty of CO for the fred gre contedn.
ing 500 ppm NC aind 5% O, They reported Smitar resulls to ours in
that they wese notl sbie to obserie-arty NOx reduction below 200°C
but onaly sbout the: 10% NOx conversion ot 250 °C. Insteai! of NO
reduction, NO oxidation to NG, started to take place fror 230°C.
in a separae experiment, €O was completsly exidlied at tht tem-
peradsme sowd thizme st have been no reducing gt to prevent NO
eicketiom to WO, They might have observed NO, reduiaion to NO
at teanperaoes Tows than 200°C, if the feed gas contiined N0,

At those temperatures of the bigh NO, cemvirsgon shown i Fig.
3, most of the excess amounts of reducing apents were also ox-
dized over e seme cambyst, Fig. 4 shows e convirsion of €O
during MOy reduction. Although the amount of CO infroduced to
the: ges stream wazs 276 Gmes fanger then NO, In moke basis, soore
than 80% of wiat QO was comveried to OO, af the logh end of the
temperature window (100°C). When the NO: conversion started

" co WT

Convanglon {45}
2 g

3
e

L] . M 3 4 N a L 1 L
MO0 B0 RO WK 1M 4D 160 180 00 220 M P80 TR0 0
Temperature {°C)

Fig. 4. Chrge in NO, and CO conversion over 025 wt%h Pt catalyst
a8 # fonction of reactor inlet traperature (GHSY 12,500
I, inlet gas compasition:. NOy 120 ppm, B 26 ppm, O,
3690, €Oy 2.5%0, H,0 5%, CO 600 ppm, N, balanse).

o % g w1 180 1 2% 6 270 30 3% 360 390 430
Temperatue ('C)

Fig. 5. Chapge in NQ, conversion dver ihiridhis supjiorted Pt eate-

bysts with different P loading »s s fenclion of reactnr inet

temperntire when using methanel redoctass (GHEV 12,500

h™, inlet gas composition: NO, 120 posr, MO 20 ppm, O,

lﬁ%, €Oy 2.5%, B0 59, N, batanee, methangbNOy=5).

1o decrease, the CO conversion was eomplete. At those temipeianines
the pormat OO oxidation sctivity of the Pt catalyst seameéd (O bé
higher them the NO, reducton activity v OO

3 Effects of Mt Loading

Five nhmnie washeoated catalysts with diffisem Pt loading were
prepared, and thelr caialytic activities toweatd the NO, reduction wilh
the methinol reducing agent s shown in Fig, 5, P1 loading was
varied between 0,61 wi% mnd 0,353 with based on the total vweight
of the camlyst incleding the monolith. As can be seon, the calalyst
with higher Pt lomehing shows the window of high NO, reduction at
lower temperatres. The catalyst loaded with 033 widh ¥t cone
varted rore than 3% of MO, o terryperatores a5 low as 70°C. The
temperature window of that caslyst for more than 90% of NO, con-
version spans to 140 °C., Howeves, the ternpeature window for NG,
conversion higher theey 909 R the catalyst with Q.08 wit PUwes
betyween 150 and 130°C. The 0.01 with Pt catalyst was active for
NO, reduction gt teperatires higher than 240°C. Fip. 5 clemdy

shicraws that the wnperature window for igh MY, conversian can be

Thwe ahove resull of chianging the activie wperatire window of
NO, eoinersion by using a different comiposition eutalyet has prap-
teal mpportance, The MO, deoolorizaion mocess uhilidng the oom-
bination of Pt cainlysts and the reducing agele shove can be ap-
plied divesly o the cdest gases disedurping i temperntutes betwoen
70°C to 360 %C, malding it unnecessary to instal] eddifional heatingf
cotding deviees.

Chznge in the activities of the catalysts with differert metl Jost
g is frequently observed when the reaetion is strciiressnsitive,
CO oxidation over supponad pold catalysts is a good example, The
higher Tosding catslyst nommafly containg more metal panicles with
the larger skze 115]. Thus, NOy reduction to NO over a PUcstalyst
seems to be a sinctre-sensitive reaetion with ke Pt particles
being: miore active ot Jower fempeains,

4. Effects of Space Velocity

The flow rate of the sirmulated s entiring the reactor wiis viiied
while the temperature was mainained at 100°C. The methanol in-
Jection vite was also changed to make the methanol/NCY, ratio mrnain
constant & 8, As shovim in Fig. 6, the ooncentration of NOx (NOH

Korean §, Chere. Eng{Vol, 18, No. 2)
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A ¥ L E A LS e L
NO,
i1y
ek g
g | RO
a}
kS
1

Tine {rdn)

Fig. 6. Chinhpe ti NC, and NOx conversies over 033 with Pt eafa-
lyst ot different space velocities (160°C, inlet gas compos-
tion: NO, 120 ppm, NO 20 ppm, O 16%, CO, 25%, BO
59, N, balance, methanol/NO,=8}.

NOLY decyeased at e exit of the reactor a5 the spece velocly was
lowwered, while minintaining the Y0045 of NO, conversion. The result
shown in Fig. & supgesis that the combination of the 0.33 wife Pt
+ catalyst and the metharwod sedictint was able te obtain te redue-
tion procuct of MO, other than WO a1 lower space velocities. Oarr
s anadyzr wWas hot efuipped with an MO measurernent sensor.
T, it i not e’ what partion of NO, was converted M. How
ever; it should be pointed out that rmore than 60% of WO, reduction
fimrther then NCr at 100 °C swith the spacs velocity of sbout 6,000 b
is passible with the.combination of the Pt catalyst and the methanol
reducing agent.
5, Pilot-seale Test
The first set of cuglysts tested in the pilotscale mit was oo
posed of four 1,125 cin’stzad hostyeomb type aatalysts with the
el density of 200 cpi (dimension: 15 em* 15 cmix5 em). Tedal volime
of the calalyst was 4,500 a®. The T loading on alumina washcoat
was 0.22% bused on the 1ol weight of the catadyst, The gas bie-
brine prower output was adjusted a4 40 MW (a half of Tull power out-
put) and the exhaisst gas from the stack showad:a yellow color The
cornpositon of the gas turbing exhanst gas diveried o sater the do-
eolorization reastor was 14 ppm of NO, 22 ppm of NO,, 470 ppm
of Q0 2% of OOy, 18% of Oy, 4% of B0 (estimatesd) with N, bal-
anne, The temperanpe-of the inket gas without heating wes between
120 *C wnd 130°C. In soine caises, the reguleted electricity was ap-

plied 1 the electrical heater 5o that the inler gas teripesatire was
immﬂupmimwc,mwﬂt resduction test wirs crried ot with
or withaut the methanol addition. The rde of methaiol injoction
wait 3 ery/imiis, which comesponds to the molar ratio of methanol
Ny o be 14.5 and 111 for the GHSV of 70,000 ard 92 00017,

. rESpectiviely.- In the-case of o methunol: mjmmn—lhumhmeQ------------‘--"
ity the-exhaust gas acted as the réductant: Table 1 lists the Ny e

diverion perforrasinee of the 022 wigh Pt catalyst
A the exhanst s tamperts of 127 9C, 72% of MO, was con-
vertedd to NO even withont the methanol injection. At he e tine,

23% of 0O was comvartid o OOy, Indicating CO was acting as the

reductant. When methanol was added to the gag stream at 1224,
the NO, conversion was 64%, In this case a partion of NO, was
reducied ftirther than NO. However, the OO conmversion was only
DA%, supgesting that methanot eddation and OO oaxidation share
the gwme calatytic sites. It is expected from the [sb-scale: test that
the 022 with P cambyet ean medice NO, much mone than 70% at
ternperatures of sbowt 120°C (Fig. 53 However, considering 5.7
times Jauper space velocity of the pilot test dem that of the iab-scale
nim, only 64 o T7% of NG, conversion at temperatres of shou
120 %C can be atiritasted o high space veloelties,

Asﬂmmiﬂgasmwmmwmhcrmedmmtmmm%
N, canversion became: bager than 95% and the outist pas stream
contained NG, bess than or equal io 1 ppm. At the same time, the
CO cemversion was also ncreated fram 6%.4% al 220°C to 92.3%
at 240°C. Especially st 2494C, 00 present iy the gas stream was
able to reduce MO, o ccnpletely NO, fndicating thed the injection
af the methanol reductied was not necessary % reduce NO, if there
was enctgh OO in the exieust gas.

Ancther set of the plot-seale exporiment was carried out with a
higher loading 1M catalyst, intending 1o achiove the high NO, con-
vession af the pas tarbine exhast temperature of abowt 1200, The
secened ot of the catalyst was prepared by the Korean caalysl mam-
forturer (General System Co.). The amowst of shining washooter
was 20% of the weight of the cerornic monolith (400 pi, dimen-
sion: 15 emx 15 em= 10 cm). Platinum loading was 0.27% of the
tata) weight of the catalyst. The: volume of tottly four pleces of
the catalyst was 9,000 cnr’. Again, the gas trbine’s power oulpt
was 3 at 40 MW and the compaosition of the sxhaust s for this
nm wes 1415 ppm of MO, 2127 ppm of NGy, 443460 ppm of
€0, 2.6% of OOy, 18% of Oy, 5% of H;0 (estimpted) and with N,
balance. The tampieratize of the intet gas Was between 102 sind 124°C,

"Table 1. Change in NOL, NOX and CO conventrating over D22 withe I't eatedyst with or without methano! injection (catalyst volume:

4800eet’y
Temperature (C) Inlet 127 A 230 733 240 249
Space velocity () TUTTTTho00a T 70,000 92,000 92,000 92,000 92000 92,000
- Methanol {em*fmin) 0 3 3 R L I 3 0
NO (ppmi) 14 33 16 36 15 6 36 33
NG, (ppn) o 5 8 1 1 - 0 ] 0
NO, {(ppm) 36 k13 2 3 16 6 36 kX
CO (ppm) 4 363 426 144 100 52 36 41
NOY, conversion (%) ‘ ¥1.3 63.6 955 955 100 100 100
NO, conversion (%) 5.6 33.3 0 f 0 0 8.3
CO éotiversion (%) 2.7 - 54 £0.4 TR BR9 923 013
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TFable L Chaage fn NOy, NO, asd OO donversion dver 027 wi%h
P catalyst at different space vilocities (catalyst volume:

0.600 em™)
Space velocity (i) 28000 60000 95000
Temperahire (°C) 101 117 123
NUJ cmvﬁfﬁaﬁn(%)\m.m.m—w-»-w—gﬁ.q.‘,“w:m‘.‘...... 96 .....m.”...‘.....‘96........W..‘.‘....‘ i
B e R
_£O conversion (%) &7 84 7

“fable 3. Change i NO, and OO aaveeston over 27 wi%o Pt catn-

byst nt dilfersnt infet tamperntores Gpace velocity: 2850
k! and eatalyst volumer 9,000 an’)

'Iempmmm <) 5 102 116 148 175 %2

MO, cotiversion {%) “o6 95 96 92 88
COconyersion (%) 87 85 92 95 96

Neo addifiontd reductard was injectad.

Table 2 fists resuts of NO, reduction over the 027 wi% P cata-
Tyst with verying space vedocities at the axhasdt g ternperanis
of 102°C o 123°C. In this experiment the doncentrations of NO,
god QO flictoated ® a certain depres, This, caddy comersivn wWis
cadoutated based on the difference botwoen thie inlet gaz éoncentra-
fion mmd the reactor exit concentration af the Gme of te messure-
e, As-show i Tuble 2, more than 959 of NOY, is reduned over
all the space velocities tesied rmging between 28000 5 and 95,000
B, The concentration of NOY at the exit of the reactor was 1 ppr
in all cases. A space velooity higher than 95,0001 was not able
to be cbtained because the capacity of the Blower was Himited to
supply the maimun ges Row vale of 355y, Agai, the con-
version of NOx being zero means tht all of NO, was convested
MO, Meanwhile, 0O conversion deseased 15 the space velocily
jncreased, supgesting that the €O oxidation aetivity of the catalyst
& not frigh enough at those teimperatures,

Tha effect of the inlet gas temperature on the MO, and GO cone
version can be fouind in Table 3. Sirhilar to the behavior of the 033
Wit Pt citalyst.al the lab-seate unit shown In Fig. 5, the NG, cone
version started 1o decreass et iempersines higher tian 175 °C over
the 0.27% Pt catrilyst at the pilot-scale test, Again, axidation of CO
was atmost cotmplete at those temperatures and eddation of NC o
MY, seemed (o take place.

CONCLUSION

“The catabytic NO, reduction process of the present stiudy was very
cffective in decolortzing yellow-colonu] pxhsust paces comtaining
N of & wide mnpe of ternperatures from 70 %010 360 °C, by just
emplying Pt catabysts with the different compaosition and the inher.

ant CO) in the exhaust gos. Tts effectiventss was verified in & pilot-
scale: test utilizing the real gas tirbine exdhaust gas with 96% con-
version of NG, ot the exhaust gas temnperature-of abaut 116 °C, Tor
the sole parpose of decolovization, the present process hae advan
mgmwarmwimml Gﬂﬁ{ﬂr'ﬂﬁaﬂk;ﬂmiﬁmn operates

devices and the corespanding operating cost Mioeowver, lh:pm-' v

v cen be operated with kydrocarbon or elcohod wetucing apents. Al-
though expensive platinem is used s the catnlyst, mose than 96% con-
version of MO, at the gace velooity of 95,000 5 maquires 2 smaller
amaontnd of the catelvst, WO, wias rechnd enly to MO o space velod-
ties highar than 12,500 b7, However, there is a potential tha. this
catalytic process can reduce NOy firther then NO et kower space
velocitis and o temperatures a5 Tow as 100C ‘
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Attachment C

RBLC Data Table for Carbon Monoxide BACT



RBLC UNIT PERMIT PROCESS EMISSION LIMIT
D NAME CAPACITY | ISSUANCE NAME CONTROL METHOD NOTE
DATE ]
o vOC
i €0: 30 DAY ROLLING
AVERAGE; BACT LIMIT
WAS 400 PPM AT 3% -
JOHN W. TURK .
AR- e 5$55.0 _ . 0.036 0.0055 02, 132G CasE BY
0094 JR;;;::;‘H MMBtufhr 11f05/2008 | AUXILIARY BOILER NONE UB/MMBTU | 1B/MMBTY CASE PERMIT
’ : j LOWERED THIS ¥
i {seenotel 4,038 LB/AIMBT,
VOC: 3-HR AVG
VENOLD- Burner design, forced air ;
Ch- FLLWOODD 35000 Enciosed Thermal ' i 0. | 0.0027
1179 ONSHORE MMBty 84/18/2011 Oxidizer blower, temperature |\ e sisaris | LB/MMSBTU 40 MINUTES
controller
FACLITY
MONTVILE 995.00 87 MW Utliity 0.084
| CT-D156 | o e e MMBLU/hr Q4/06/2010 Bodler Cxidation Catalyst LB/MMBTU { 5.5000 LB/H.
211,400 :
KW dual fuel 0.185 0.1560
Wartsita GA0W-H GIW-H
“FL- : PORT DOLPHIN | enginesand frprt. Fower Generator . C o 3-HOUR ROLLIN
0330 | ENERGYLLC | 1-s700kw | 20H20U Engines (3} Catalytic Oxidation (equals | fequals AVERAGE
dual fuel St k] 0.097
Wartsila - Lb/MMBtu} | to/MMBtu}
gngine, ,




RBLE : UNIT PERMIT PROCESS
D NAME | CAPACITY | ISSUANCE NAME CONTROL METHOD | EMISSION LIMIT NOTE
DATE
For Units 1and 2, the
apphcant shall
. incorposate combustion
ANCLOTE 5500 ' cii;::-::i h:ﬁd :t?cizg:r
*FL- POWER M;‘% e | os/14/2012 Fossil Fuelfired | 00 :su‘fi: i .15 N/A 30-OPERATING DAY
0334 | GENERATING ' AR Stesm Generators | oA B B/MMETY ROLLING AVERAGE
) sach but not imited to,
FACILITY -
: combustion by Fir
staging achieved by close
- coupled overfire air
ICCOFA).
3000 LB/H
CLECO :
_ . LOW NOX BURNERS,
LA-0227 Rﬁif}“;f‘gm hf;";gﬁg os/os/zgos | N2 EELE'& - | OvERFIREAIR, GOOD | {equals NiA HOUR
P sl COMBUSTION PRACTICES 0.55 :
Lb/MMBiu}
33.78 LB/H
LAKE CHARLES ,
$38.30 GOOD DESIGN AND
LA-0Z231 | GASIFICATION 06/22/2008 | AUXILIARY BOILER g teguals /A MEAXIMUM
EACILITY MMBTU/H | PROPER OPERATION 0.036
Lb/niNBtu)
$31.30 EQUIPPED WITH 3781 LB/H
ALLIANCE - CORTOMETRIC HIGH L
LA-0238 REFINERY Mr;sggm 07/10/2008 COBORERS{2) | ooy COMBUSTION 1eﬂ:;.:zls N/A HOURLY MAXIMUM
UNETS Lb/MMBtu]
0.0054
froper eguipment LB/MMBTU;
= : . SMB Heaters . . 8.08 56800 LB/
H v'4 2 - E
LA-0245 | Hf&iﬁ“ n:;;ﬁu 12/15/2010 | (EQT0400 and ﬁes;iﬁ;ﬂf;g’gg::% LB/MMBTU | HOURLY
EQTO401} 8 o ioes MAXIMUM
prac (FACH
UNIT)




Attachment ¢

Emission Calculations: Units 001 and 602
(Reg. No. 40]199 — Bremo Title V)



bmission Units 001 and 002

Actual emissions from the operation of units 001 and 002 witl be caleulated using the foliowing

cquation;

E=FxO

Emission rate (Ih/time period)

Pollutant specific emission factors provided below
Rated capacity of the unit {1000 gal/hr or mmBTU/Ar)

Emission Factors for Unif 81

Emission Eair (001

LPG Distiliate O

Pollutant . ‘

oliwtamt. (/1000 gal) Ab/1000 gal)
BM/PM-10 0.6 33
S0, 15 71

Emission Factors for Unit 602
Fmission Unimllz

. Distiltate Ol Kerosene

Pollutant osel

ollutan 1 (I/MMBtu) /MMBty)
PM/PM-10 031 0073
05, 0.29 L0505




CRITERIA POLLUTANTS

INIUSTRIAL BOILER WORKEHEET

Source Mmne: [aamaindosn oo

Registration 4: RIOE
IBonter Capaginy: B million #Y0A
THROUGHPEUTS His O, RN Wl Ol #2 0L O GAS LG
per iour O il 0 pal (i a3 gl N pal G owl LR
per yeor 0 gl 0 gal LT 451817 gl o onl 0 mel $32.748 gl
ik, allow. /vy 07671 pal 521 550 gut FAREM gl 551,817 gal 304,289 gal 13647 el 832245yl
Howrsor { i 1} {700 ] i 8700
FEMISESION FACTORS:
LKL e O3, it 5 O #40. #2 L Y (ni. GAS LIKi
LMY { e =emeem M LOGHY graltons T I TT T RIS | 11Ny I LO0O padlons
SO 1020050 H200:404 10200566 HODE0L 10200304 10360662 102451002
SLLIUR 03 vy [E Y [ (5 Y R 1 15 gt
Heal Content 136,000 IETRULE [EERV 3R D08 1,634 91500
T BT gal _._l:'l-iillfgﬁlm.\”mm (3T Liipal [H'I"L._iiz:;wl_“m . I3TLN RS A48

Fnssion Fuclors

I (il 9y fa) 3 1% (a) FARFY] T L) 149 {g) 02 thy
4322 in)
PM (condangible) 15 (D) 15 (b 1S (b L3 (i) L3 (b $7 1) G5 in
PN BOI (5 Ral {4y B2 (dj | i) 1) 74 (") 0T (b
rE OGS ()
P2 523 () 5 S.a0 (U 3402 by DR (e 025 o) Th ™) (.7 (h*)
#1750
52 157 fny 8 P37 () 8 1560 (a) & 143 ) § 122 () 5 W oig) 80 s
o 3 o) 5 ) 5w T () 5 (o) 8 7.5 (I
WO 55 () 55 (a 200 () 20 (1) 204 106G (1) 13 ()
VO 0.28 fe) 028 (o) 0.20 () 00 () 0.20 ey 55 0l (h)
o LEAD G inchaled en UARSWORSICS e e £ £ 5 b 4 £
EMESSICNS, UNCONTROLLED & PREHCTED: max housdy and expeenst anmgl
LBHR it QM. #a CHLL A4 0000 e Gl EREAIIN {ing LG
1M (fiherable) .00 .00 o 000 G13 140 11.00 032
Pt (eemdensible) 000 [EAYIE L0 (.08 040 0 i 02.03
M 18 0 0.0 .00 0.U8 .00 0.00 {07
M2 3 .0n 0.0 a0 oz .00 1300 01.037
500 {3,043 noo .00 AT 0.00 0.430 0.1
AN nou {1.IH) 0.5 (LIH) {100 .71
.43} 0.0 0430 126 (.04 00 1,24
{00 [ 000 {141 {0y 0.8 .04
in angludid as a AL
TN Hé Ol #3011 4 Ol #2 Cil. F1OI, GAS LG
M (Tikeralie) [iR111] .00 0400 0.55 {141 XA IG .08
8 (eond ensibilie) .00 0 200 .35 0naon 0.00 [t
PRETO .06} 0.4 .00 0.2% {00 {00l 0,20
P2 (.00 0410 (.04 46,07 {1040 .00 29
5012 0,00 .60 [N HE 0.0 0.00 0.62
[%a) {1.00 {100 LA ¢S H (.40 0.00 302
[R{WEN [{R414] .43 .00 532 0.4 .00 a4
VO .04y .00 060 0.0 1304 {300 0,33
LEAL s included us a HAR
h/hr tonsive
SUGGUSTER PERMIT LIMITS: =
uneoniveiled prltuants P (Tonaly 021
= 0.5 Anfye nut disted PMI0 0.07 57
NOTES: PN2 A " -
(] Tihle 13-39/498) 1 Table 1A4-1 (7/4598) Rz 1,47 a0
() Table | 3.3 {99%) () Table {42 (7/098) L] 071 A, %0
(2 lable 1.3-3 (amH) ) Lastimane from Table .42 (798) NCx 1,26 1003
(dy Table 135 (908 (R} ‘Fuble 1.3-1 [708) VO -
() Table 1360 (948) (h*) Estimate from Table 13-7 (10:96) LLALY i ncladed as o MAT
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INDUSTRIAL BOILER WORKSHEET HAZARDOUSE AIR POLLUTANTS

Source Name: Dominion Brarmo {3ee Notes & Exemptions lnfo Below)
Registeation #: 40159 {Hee 8 VAC 5-60-300 C.7 for exemption fo Toxics Regulalion for caitan hoilers)
Roiter Capacity: .83 million BTUAr
THROUGHPUTS #5 QiL #5 OIL #4 Qll. #2 OtL #1 Ol GAS LirG
per hour 0 gal 0 gal 0 gat 63 qal 0 gal 0 mef 0% gal
per year 0 gal 0 pal 0 gal 551,817 gal ¢ gal 0 maf 832 248 gal
Hourstyr n 0 ¥ 4780 0 Y] 8760
EMISSION FACTORS:
FUEL: #5 QL #5 0IL #4 Ot #2 QIL, #1 OIL GAS i.PG
UNITS; e I 106G gallons ani et ) { =z lbs/ 10452 Bly--aze ) el 105G u Tt lbs/ 1012 Bl
SCOHE 0200401 10200404 10200504 102004501 10200501 10200602 t0zQ1902
Heat Content 150,000 144,000 144,000 138,000 134,000 1,024 91,560
mission lactors &
Lead 181€:09 (1) 15E03 (1) 1.59E-03 (1) 9 (3) 9 (3) SD0E-D4 (5) 4.84E01 (59
2eryliivm 278E-05 (1) 2.78E-08 1) 2.7BE-05 (1) 3 (3 3 (3 120808 (6) 14ABE0F (6%
Cobalt E.02E-03 (1) B.02E-03 (1) S.02E.03 (1) SA0E-05 (6) &.4kL-D2 (8%
Mickel 445E-02 1)  8.45E.02 (1) §.45(-02 (1) 33 3 [3)  210EL3 (B) 2.03E+0D  (6Y)
FPhosphorous Q46E-03 (1) 9.46E-02 (1} S.46E-03 (1)
wewe Fomaldehyde | 8I0E:02 () 610502 (2)  BACE0Z (1) 01002 (2  BAE02 () T.SOE02 (7) 72701 (74
* thikal
EMISSIONS, UNCONTROLLED & PREDICTED: max hourly and expecled anaual
LEMR 1 O, #3 CHIL #101, irEslln w i CHE, A% LPG
i f————— = ————1 p—=— st T
iead 0.0DE+DG 0.Q0E« 00 G.00E+00 7.82E-08 0.00E+Q0 0.00E+00 4. 21606
Beryllium 0.06E+00 0.00E+D0 0.00E+00 2E1E-05 2.60£+00 G.00E+00 10E-07
Cabalt 0.00FE+00Q 0.Q0E-+00 0.00E+00 0.00E+00 0.005+00 0.00E+00 7.08E-07
Mitkel 0.Q0E+00 0.008+00 0.00E+00 2.61E-05 0.00E+00 0.00%:+00 1. 7YE-05
Phosphorous G.GOE+0D 0.006-+030 0.00£+00 0.00E+00 D.O0E+0D 0.008+00 0.00E+00
Formaldehyde 0.00E+0Q 0.00E+G0 0Q0E+0D 3.845.03 G.00E+Q0 0.00E+00 6.32E-04
TNIYR HB CL #53L. itd O, K2 I #3410, (A8 1P
ACTIXTIOTT T T R
Lead 0.20E+D0) 0.00E+00 0.00E+00 143E-04 0.00C+00 0.GCE+0D 1.84E-05
Beryllium 0.00E+00 0.00E+00 0.00E+00 1.14E-04 {.00&+00 0.G0E+D0 4 £3E-07
Cabals Q.00E+G0 0.00E+00 0.00f+00 0.00£+00 Q.00E+00 0.00E+00 3. 10808
Mickat 0.CO0E+QD 0.GOE+G0 0.00E+00 1.14E-04 8.00E+00 (1.00E+00 7.75E-08
Phaspharous 0.00E+00 0.00E+00 0.00E+00 G.00E+00 DGOE+QO 0.00E+G0 0.060E+00
Formaldetyde 0.00E+00 0.00E+00 9.00E+DD 1.68E-02 0.00E+00 0.0E+00 2. 7TE-03
LBMHR TNMYR Exempt
SUGGESTED PERMIT LIMITS: same as uncontrolled Exemption Exumphon 7 LL.BHR TR
per toice paficy e o -
Lead 0.00920 0.02175 YES ns --
Beryilium 0t.00013 {.00029 YES -
Cobatt G.00330 0.60725 YES -
Nickel 0.06600 014500 YES - .-
Fhosphorous 0.00660 0.071450 YES --
Formaldehyde 0.08250 017400 YES -
NOTES: Exemptions:
(1) Table 1.3-11 (9/98) The folowing ae ot All other HAFa with AP-42 factors
(2) Table1.3-8 (/06 exgmnpt fur (he Tuels are exempt at maximum threughy
(3) Table 1.3.10 (08} listed at muxinrum of
(4) Table 1.3-8 (9/48) 100 MMBEu/hr & B760 heg:
{5) Tabie .42 (7/98) Beryllium Z1 Hourly & Annual
(8) Table 1.4-4. {748, . Coball 5.4 . Hnonely & Anpual
(7) Table 1,4-3 (7/98) Nicked 6.5.4 Ansual
{&') Table 1.4-2 (¥/28) -- Convered NG factors to /10412 Blus Phosphorous 6,54 Annual
(6*) Table 1.4-¢ (7/98) -~ Convened NG faclars to I/10M32 Blus Farmaldehyde 654,21 Anrnual

{7°) Tahle 1.4-3 {7/98) -- Converted NG factors to 10710412 Blus
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Attachment D

Title 1V Acid Rain Permit Application
And the CAIR Renewal Application
{Reg. No. 40199 — Bremo Title V)



Draminion Resources Services, Ing,
3000 Dominjon Boulevard, Glen Allen, VA 23060

Web Address: waww.dom.com

BY 11.5. MALL, RETURN RECEIPT REQUESTED

JUN £ 8 2012

June 21, 2012

Mr. Janardan Pandey
Air Permit Manager To:

Virginia Department of Environmental Quality .
Valley Regional Office Date:
PO Box 3000
Harrisonburg, VA 22801

RE: Title IV Acid Rain Permit, Phase I NO, Compliance Plan, and Phase II NO, Averaging
Plan Renewals, Bremo Power Station, DEQ Air Reg, No. 40199

Dear Mr. Pandey:

A Phase IT Acid Rain Permit Application for the renewal of the Acid Rain Permit for Bremo Power
Station 1s enclosed. The renewal forms for the Phase I NOx Compliance Plan and a revised Phase 1
NOy Averaging Plan are also enclosed.

Please contact Andy Gates at (804) 273-2950 if you need any additional information.

Sincerely,

Al (TR
'j‘/L Cathy C. Taylor,

Director, Electric Environmental Services

Enclosures



e
LY 4

STEPH

tdeniify the facility name,

State, and plant (ORI3)
code,

STEP 2

Enter the unit {D#
for every affected
unit at the affected
source in column "a"

u:j o
=
= ;
g 3 |
[0
A

Linited States

Environmental Protection Agency

Acid Rain Program

OME No. 2060-0258
Approval expires $1/30/2012

Acid Rain Permit Application

For more information, see instructions and 40 CER 72,30 and 72.21.

Bremo Powaer Station

Facility (Source) Name

VA

State

3796

Pant Code

a

b

Unit 10#

Unit Will Hold Allowances
it Accordance with 40 GFR 72 .9(c)(1)

Yes

Yos

Yes

Yes

Yes

Yes

Yeas

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

EPA Form 761018 (Revised 12-2008}




Bremo Power Station Acid Rain - Page 2

Facility (Source) Mame (from STEP 1)

Permit Requirements

STEP 3 (1) The designated representative of each affected source and each
affected unit at the source shall:
Read the standard (N Submit a complete Acid Rain permit application (including a
requirements, compliance plan) under 40 CFR part 72 in accordance with the
deadlines specified in 40 CFR 72.30; and
(i) Submit in a timely manner any supplemental information that the
permitting authority determines is necessary in order to review an Acid
Rain permit application and issue or deny an Acid Rain permit;
(2) The owners and operators of each affected source and each affected
unit at the source shall:
(i) Operate the unit in compliance with a complete Acid Rain permit
application or a supersading Acid Rain permit issued by the permitiing
authority; and
(i} Have an Acid Rain Permit.

Manitoring Requirements

(1) The owners and operators and, to the extent applicable, designated
representative of each affected source and each affected unit at the source
shall comply with the monitoring requirements as provided in 40 CFR pan
75

(2) The emissions measurements recorded and reported in accordance
with 40 CFR part 75 shall be used to determine compliance by the source
or unit, as appropriate, with the Acid Rain emissions lmitations and
emissions reduction requirements for sulfur dioxide and nitrogen oxides
under the Acid Rain Program.

(3) The requirements of 40 CER part 75 shall not affect the responsibility of
the owners and operators to monitor emissions of other pollutants or other
emissions characteristics at the unit under other applicable requirements of
the Act and other provisions of the operating permit for the source.

JUN ¢ ¢ 2012

Sulfur Dioxide Reguirements

DEQ VALLEY

To:
Datel -

(1) The owners and operators of each source and each affected unit at the
source shall;
(i) Hold allowances, as of the allowance transfer deadline, in the source's
compliance account {after deductions under 40 CFR 73.34(c)), not less
than the total annual emissions of sulfur dioxide for the previous
calendar year from the affected units at the source; and
gi) C;é)mply with the applicable Acid Rain emissions limitations for sulfur
ioxide.
(2) Each ton of sulfur dioxide emitted in excess of the Acid Rain emissions
limitations for sulfur dioxide shall constitute a separate violation of the Act,
3) An affected unit shall be subject to the requirements under paragraph
1) of the sulfur dioxide requirements as follows:
(i} Starting January 1, 2000, an affected unit under 40 CFR 72.6(a)(2); or
(i) Starting on the later of January 1, 2000 or the deadline for monitor
cerification under 40 CFR part 75, an affected unit under 40 CFR
72.6(a)(3).

EFA Forn Y610-18 (Revised 12-2008)



STEP 3, Contid.

DEQ VALLEY

To:

Date:

Bremo Power Station

Facility (Source) Name (from STEP 1)

Sulfur Dioxide Requirements, Cont'd.

(4) Allowances shall be held in, deducted from, or transferred among
Allowance Tracking System accounts in accordance with the Acid Rain
Program. ,

(5) An allowance shall not be deducted in order to comply with the
requirements under paragraph (1) of the sulfur dioxide requirements prior to
the calendar year for which the allowance was allocated.

(8) An allowance allocated by the Administrator under the Acid Rain
Prograr is a limited authorization to emit sulfur dioxide in accordance with
the Acid Rain Program. No provision of the Acid Rain Program, the Acid
Rain permit application, the Acid Rain permit, or an exemption under 40
CFR 72.7 or 72.8 and no provision of law shall be construed to limit the
authority of the United States o terminate or limit such authorization.

(7) An allowance allocated by the Administrator under the Acid Rain
Program does not constifute a property right.

Nitrogen Oxides Requirements

The owners and operators of the source and each affected unit at the
source shall comply with the applicable Acid Rain emissions limitation for
nitrogen oxides.

Excess Emissions Requirements

(1) The designated repregentative of an affected source that has excess
emissions in any calendar year shall submit a proposed offset plan, as
required under 40 CFR part 77.
(2) The owners and operators of an affected source that has excess
emissions in any calendar year shall;
(1} Pay without demand the penalty required, and pay upon demand the
interest on that penalty, as required by 40 CFR part 77; and
(i) Comply with the terms of an approved offset plan, as required by 40
CFR part 77.

Recordkeeping and Reporting Requirements

(1) Unless otherwise provided, the owners and operators of the source and
each affected unit at the source shall keep on site at the source each of the
following documents for a period of 5 years from the date the document is
created. This period may be extended for cause, at any time prior to the
end of 5 years, in writing by the Administrator or permitting :
authority:
(i) The certificate of representation for the designated representative for
the source and each affected unit at the source and all documents that
demonstrate the fruth of the statements in the certificate of
representation, in accordance with 40 CFR 72.24; provided that the
ceriificate and documents shall be retained on site at the source beyond
such b-year period until such documents are superseded because of the

EPA Form 761016 (Revised 12.2009)

Acid Rain - Page 3



LAl sed Wil tni &

STEP 3, Cont'd.

Bremo Power Station

Facility (Source) Name (from STEP 1)

submission of a new certificate of representation changing the
designated representative;

Recordkeeping and Reporting Requirements, Cont'd.

(ii) Al emissions monitoring information, in accordance with 40 CFR part
75, provided that to the extent that 40 CFR part 75 provides for a 3-year
period for recordkeeping, the 3-year period shall apply.
(i) Copies of all reports, compliance certifications, and other
submissions and all records made or required under the Acid Rain
Program; and,
(iv) Copies of all documents used to complete an Acid Rain permit
application and any other submission under the Acid Rain Program or to
demonstrate compliance with the requirements of the Acid Rain
Program.
(2) The designated representative of an affected source and each affected
unit at the source shall submit the reports and compliance certifications
required under the Acid Rain Program, including those under 40 CFR part
72 subpart | and 40 CFR part 75.

Liability

(1) Any person who knowingly violates any requirement or prohibition of the
Acid Rain Program, a complete Acid Rain permit application, an Acid Rain
permit, or an exemplion under 40 CFR 72.7 or 72.8, including an%/
requirement for the payment of any penalty owed to the United States, shall
be subject to enforcement pursuant to section 113(c) of the Act.

(2) Any person who knowingly makes a false, material statement in any
record, submission, or report under the Acid Rain Program shall be subject
goagziminal enforcement pursuant to section 113(c) of the Act and 18 U.5.C.
(3) No permit revision shall excuse any violation of the requirements of the
Afr?id Rain Program that occurs prior to the date that the revision takes
effect.

(4) Each affected source and each affected unit shall meet the
requirements of the Acid Rain Program.

(B) Any provision of the Acid Rain Program that applies to an affected
source (including a provision applicable to the designated representative of
an affected source) shall also apply to the owners and operators of such
source and of the affected units at the source.

(8) Any provision of the Acid Rain Program that applies to an affected unit
(including a provision applicable to the designated representative of an
affected unit) shall also apply to the owners and operators of such unit,

{7) Each violation of a provision of 40 CFR parts 72, 73, 74, 75, 76, 77, and
78 by an affected source or affected unit, or by an owner or operator or
designated representative of such source or unit, shall be a separate
violation of the Act.

Effect on Other Authorities

No provision of the Acid Rain Program, an Acid Rain permit application, an
Acid Rain permit, or an exemption under 40 CFR 72.7 or 72.8 shall be
construed as:

EPA Form 7610-16 {Revised 12-2008)

Acid Rain - Page 4



Bremo Power Station Acid Rain - Page 5

Facility (Source) Name (from STEP 13

(1) Except as expressly provided in title IV of the Act, exempting or

excluding the owners and operators and, to the extent applicable, the

designated representative of an affected source or affected unit from

compliance with any other provision of the Act, including the provisions of
STEP 3, Contd.  {itle | of the Act relating

Effect on Other Authorities, Cont'd.

to applicable National Ambient Air Quality Stendards or State
Implementation Plans,

(2) Limiting the number of allowances a source can hold; provided, that the
number of allowances held by the source shall not affect the source's
obligation to comply with any other provisions of the Act;

(3) Requiring a change of any kind in any Stale law regulating electric utility
rates and charges, affecting any State law regarding such State reguiation,
or limiting such State regulation, including any prudence review
reguirements

under such State law;

STEP 4 (4) Modifying the Federal Power Act or affecting the authority of the Federal
Read the Energy Regulatory Commission under the Federal Power Act; or,

certlfication (5) Interfering with or impairing any program for competitive bidding for
statement, power supply in a State in which such program is established.

sign, and date,
Certification

| am authorized to make this submission on behalf of the owners and
operators of the affected source or affected units for which the submission
Is made. | certify under penalty of law that | have personally examined, and
am familiar with, the statermnents and information submitted in this document
and all its attachments. Based on my inquiry of those individuals with
primary responsibility for obtaining the information, | certify that the
statements and information are to the best of my knowledge and belief true,
accurate, and complete. | am aware that there are significant penalties for
submitting false statements and information or omitting required statements
and information, including the possibility of fine or imprisonment.

Name €. D. Holley

Signature m ﬁ%{% Date &’i’/ & ‘fz;/ EO(2.

DEQ vaL gy

JL’. . im
TO-'»—HM,__
Date: TT———
M

EPA Form 7510-16 {(Revised 12-2000)



United States
Environmental Protection Agency ABBrov afO Mxﬁimg' fﬁgg}gﬁgg
Acid Rain Program pp exp '

"Phase i NO, Compliance Plan

For more information, seq instructions and rafer Yo 40 CFR 76.9 Fage ﬁ::_:] of EM]
This submission Is; u MNew Revised
STEP 14
Indicate ptant name, State,
and ORI code from NADR, . .
if applicable Flant Nsme Dominion - Bremo Power Station stats VA] ORIS Code 3796
STER 2 Identify each affected Group 1 and Group 2 boiler using the boiler ID# from NADB, if applicable,

Indicate boiler type: "CB" for cell buraer, "CY" for eyclone, "DBW" for dry bottom wall-fired, """ for
tangentially fired, "V" for vertically fired, and "WB" for wet bottorn. Indicate the compliance option
selected for each unit,

o# 3 oy 4 o (D 1ot ID#

Type DBW Typt: DBW Type Fype [Type [Type

{8} Stondard annual average emizsion s e . ar
Hmitation of 0.50 ibimmBtu {for Phase | [:] ! | ‘ l r“ | |

dry battom wathfired hollers)

{b) Standard annual average emission s,
{initation of 0,45 IkimmBty {for Phase | | l l l i l ‘ i ! |

tangentially fired bollers)

{c) EPA-appraved early election plan .
under 40 GFR 76.8 through 12/34/07 l I i l_—J l
{#l5s0 Indieate above emisgion fimit — N R

specified in plan)

{d} Stendacd annual average emission - wwees v
limitation of 0.46 thimmitu (for Phase l i ] I ‘ ! |

i dry bottom wall-flred bollars)

{e) Btandard annual average emission ae s e
Hmitation of 0,40 IdmmBsty {for Phase L _J L _J [ l
# tangentially fired bolters) i "

() Standarct antiral avarage emisslon -
limitation of 0.68 Ib/mmBtu (for coll ] l:]

lsrner boiters)

|
Q
B

{g) Standard annual average emlssion
Hnitation of 0,86 I/mmiBta {for [_:]
cytlone ballers) e

th) Standard annuat average emigsion " —
flmitation of 0.80 b/mmBlu (far L ) ] ' i ]

vertically red Boflers) beeed 0 B

L]

00
7 O
0 0

{I} Standard annual average emission N
limitation of 0.84 IBimmBtu {for wet L ] I l
bottom boilers) _—

(/) W0, Averaging Flan {include NO, K“‘] Ix ”””””” l I‘"’_"‘,
Averaging farm) -
(k) Contmion stack pursuant o 40 CFR

ThAT(a)2){)A) (check the standard s ——
aaission Emitation box above for most [ i I I L | ‘ ] ’

stringant imitation appicable to any .
T

i
.

unit utilizing stack) .
OEO UALLE

{) Common stack pursuant te 40 GFR . _— L«} f-ﬁ i f‘(}aL
7E.1T(a)2)(I)(R) with N&, Averaging [:] ,:] [‘ “‘] l ] [:l
{ehmck the N, Averaging Planbex L1 LT L
and inchide NG, Averaging foray T o

Wttt T

[

EPA Form 7610-28 (Revised 12-2009) T,



STEP 2, cont'd.

{m} EPA-rpproved common stack
apporilonmuent method pursuant to 40
CFR 78.17(MZHHC), (8){2Hin B}, or
=)

(1} AEL finchide Phaze | AEL
Damanstration Period, Finai AEL
Petition, or AEL Rorgwal form as
appropriate)

(o) Patitlon far AEL demonstration
perlod or final AEL under review by
L5, EPA or demongtratlon period
ottgoing

(p} Repowering extensian plan
approved or under revigw

I NO, Cornplisnce - Page 2

Page E:"] of E:]

Ptant Name (from Step 1) Dominion » Bremo Power Station

pe 3 D% 4 D ID# i o
Type DBW | [Type DBW Type Type Type Type |

L]

STEP 3}

Read the standard
requirements and
curlification, enter the
name of the designated
representative, sign &

EPA Form 7610-28 (Revised 12-2009)

Standard Reguirements

Gengral. This sowes is subject to the standard requirements i1 40 CFR 72.9 (consistent with 40 CFR 76 8(e){1)(0).
These requirements are listed In this source's Adid Hain Permit.

Special Provisions for Early Election Units

Nitrogen Qxides. A unit that is geverned by an approved early election plan shall be subject fo an emissions timitation
for NO; as provided under 40 CFR 76.8(a}(2) except as provided under 40 CFE 76, 8(a){3)iH),

Liabillty. The ownets and opesators of a unit governed by an approved sarly election plan shall he liable for any
viclation of the plan or 40 CFR 76.8 at that unlt. The owners and operatars shall be Hable, beginning January 1, 2000,
far fuffilbng the ohligations specilied in 40 GFR Part ?7,

Termingtion. An approved early election plan shail be in effect enly until the earier of January 1, 2008 of January 1 of
tha calendear year for which a termination of the plan takes effect. If the deskirated representative of the unit under an
approved early election plan fails to demonstrate compliance with the applicatile amlgsions limitation under 40 CFR
76.5 for any year during the period beginning Jacuary ¥ of the first vear the early election takes effect and endlng
Decamber 31, 2007, the pernitting authority wiil lerminate the plan. The tesmination will take &fect beginning January
1 of the year after the year for which there is a failure to demaenstrate complianee, amd the designated repregentative
may not submit a new early election plan, The designated representative of the umit under an approved early slection
plar may terminate the plan any year prior to 2008 but may not submit & new early elaction plat, tn order to lerninate
the plan, the designated representative must submit 8 notice under 40 GFR 72.40{d) by January 1 of the year for
which the termination is fo {ake effect. if an early eipction plan is terminated any year prior to 2008, the unit shall meet,
beginning January 1, 2000, the applicable emissions limitation for NO, for Phase Il units with Group 1 boflers under 46
CFR 76.7. If an aarly electlon plan is terminated on or after 2000, the unit shall meet, baginninyg on the effective date of
the termination, the appilcable emissions fimitation for NO, for Phase || units with Group 1 beilets under 40 CFR 76.7.

Certification

| am authorized to make this submissian on behalf of the owners and opsrators of the affected source or affected units
for which the submission is made. { cedify under peaalty of law that | have personatly examined, and am familiar with,
the stalements and information submitted in this document and all its attachments, Based on my inquiry of those
Individuals with primary responsibility for obtaining the Infatrmatlon, | certify that the statements and information are to
the bast of my knowladge and belief trus, acturate, and complete. f am aware thal there are significant penalties for
submitting {alse statemants and information ar amitting required stataments and information, inciuding the possibility of
fine or imprisorment.

name C.D. Holley

Signature

DEQVALILEY-"

JUN 2 8 2p17

To:_. .
' md T

Date 6/21/2012




STEP 1

idantify the units
participating in this
averaging plan by
plant name, State,
and hoiler 1D# from
NADB, In column (a),
fill i each unit's
applicable emission
limitation from 40 CFR
78,5, 76,6, or 76.7. In
column (b), assign an
alternative
cantentporanaous
annual emissions
limitation (ACEL) in

HfmmBtu to each unit.

fn column (¢), assign

United Statos

Envirenmental Protaction Agency

Acld Rain Frogram

OMB No. 2060-0258

Approval explres 1173012012

1

This submission is: [J New X Revised

Phase Il NO, Averaging Plan

For more information, see Instructions and refer to 40 GER 76.14

Page

Page of @

(s) (o) ©)
g?;m;mgower S State iD# 5%?@’3& ACEL  Annual Heat Input Limit
o VA | 3 | 046 (080! 1,447,000
grsgwa? F’owei Station VA 4 046 | 046 1,069,000
ggif;fﬁ&%’g%)ﬁwgy VA | 1 | 040 |065| 2,183,000
ggﬁf:rp(%%%% )EHWQV VA 2 040 (065! 2225000
82?3%%@ )Eﬂﬁfgy VA 3 0.46 |0.40| 6,616,000
822?;;3(%%%%)%@/ VA | 4 | 040 |040| 2,812,000

an annual heat input
limitation in mmBtu
to each unit. Continue
to page 3 if necessary.

STEF 2

Use the formula to entor
the Btu-weighted annual
emission rate averaged
aver the units if thay are
operated in accordance
with the proposed
averaging plan and the
Stu-weighted annual
average enission rate
for the same units if
they are operated in
compliance with 40 CFR
76.5, T6.6, or 76.7. The
former must be less
than or equal to the
latter.

EPA Farm 7810-29 {Revizad 12-2008)

Btu-welghted annual average

emission rate for same unils

operated in compliance with
40 CFR 76,8, ¥6.6 o1 76.7

Btu-weighted annual emission rate
averaged aver the unils if they are
aperated in accordance with the
proposed averaging plan

=
0.39 0.41
) )
i=} (R, % HI) i=i [R, xHI )
i HIT, L HI,
ial & iul

Where,

Ry = Alternative contemporaneous annual emission Emitation for unit §, in
b/mmBlu, as specified in column (b} of Step t:

Ri = Applicable emission limitalion for unit i, in lb/mmBiu, as specified in

: column (z) of Step 1;

Hi - Annual heat input for unit §, in mmBtu, as specified in colurmn (c) of
Step 1;

1 =

Number of units in the averaging plan DF_:—'C} VA LL

JUN 28 g
To: o
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STEP3

Mark one of

the two options
and enter dates.

STEP 4

Read the speaial
provisions and
certification, enter the
name of the designated
representative, and
sign and date,

EPA Form 7610-29 {Revised 12-2009)

Plant Name (from Step 1) Bremo Power Sfation NO, Averaging - Page 2

[ This plan is effective for calenderyear fhraugh catendar year
unless notification to terrinate the plan is given,

Pd Treat this plan as lﬂ identical plans, sach effective for one calendar year tor the following calendar
years: 2013 2014 2015 2016 and 2017 _unless notification to lerminate one or more of thass plans
is given.

Special Provisions

Ermission Limitations

Each affected unit in an approved averaging plan is in compliance with the Acid Rain emission lirmitation for
NO, under the plan only If the following requirernents are met:

() Far each unit, the unit's actuat annual average emission rate for the calendar year, in Ib/mmBty, is less
than ar equal to its alternative contemporaneous annuat emizsion limitation in the averaging plan, and

{a) Fer each unit with an alternative contemperaneous emission fimitation less stringent than the applicabla
emission limiation in 40 CFR 76.5, 766, or 76.7, the actual annual heat input for the calendar year does
not exceed the annual heat inpui fimit in the averaging plan,

(b} For each unit with an alternative contemporaneous emission limitation more sifingent than the
applicable emission limitation: in 40 CFR 76.5, 76.6, or 76.7, the actual annual heat input for the calendar
year is not fess than the annual heat input limit in the averaging plan, or

{ii) if one or more of the units does nat meet the requirements of (i), the designated representative shall
demonsirate, in accordance with 40 CFR 78, 11{d)(1}i)(A) and (B), that the actuat Btu-weighted annual
average emission rate for the unils in the plan is less than or equal to the Biu-weighted annual average raie
for the same units had they each been operated, during the same period of time, In compliance with the
applicable emigsion limitations in 40 CFR 78.5, 76.6, or 76.7.

(i) I therer is 2 successful group showing of compliance under 40 CFR PE A (1MA) and (B) for a
calendar year, then all units in the averaging plan shafl be deemed to be in compliance for that year with
their alternative contermporaneous emission limitatlons and annual heat input limits under {i).

Liabitity

The owners and operators of a unit governed by an approved averaging plan shall be liable for any
violation of the plan or this section af that unlt or any other unit in the pian, Including fiability for fuifitlirg the
obligations specified in part 77 of thls chapter and sectiens 113 and 411 of the Act,

Termination

The designated representative may submit a notification to terminate an approved averaging plan, in
accordance with 40 CFR 72.40(d}, no fater than October 1 of the calendar year for which the pian is to be

terminated,
Certification

| am authorized to make this submission on behall of the owners and operators of the affecied source or
affected units for which the submission is made. | certify under penalty of taw that | have personally
exarnined, and am familiar with, the statements and information submitted in this document and ail its
attachments. Based on my inguiry of those individuals with primary responsibility for obtaining the
information, | certify that the staterments and Information are to the best of my knowledge and befief true,
accurate, and complete. 1 am aware that there are significant penalties for submitting false statements and
information or omitting required statements and information, including the possibiiity of fine or
imprisonrment,

name C. D. Holley

Signature //%7 Mp@’—ﬁ Date 6/21/201;:’

DO VALLEY--

phado g ey
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S5TeP Y

Continue the
identtfication of
units from Step 1,
page 1, here,

Plant Name {from Step 1) Bremo Power Stafion

NO, Averaging - Page 3

Station (3809)

(a) (b} (&)
A,
Contanp.
Emission Emission  Annual Heat Input Limit

Plant Name Slate 1D# Limitation Limitation

Chesterfield Power

Chesterfield Power

Station (3797) VA 4 0.40 0.25 2,210,000
Chesterfield Power

Station (3797) VA 5 0.40 .%25 5,327,000
Chesterfield Power

Station (3797) VA 6 0.40 0.25 16,711,000
Gy PowerStation | ya |4 0.40 | 0.35 | 13,490,000
Gargy verStEion | ya |2 | 040 | 0.35| 17,318,000
"Possum Poirt Power

Station (3804) VA | 3 | 040 035 270,000
Fossum Point Power

Station (3804) VA | 4 040 |035| 625000
Yorktown Power

Station (3809) VA 1 0.40 0.60 4,324,000
Forktown F ower VA | 2 | 040 |060! 4269000

EPA Form T810-29 (Revised 12-2009}




Diominion Resatsrees Seevices, Ine.
3000 Dominion Boufevard, Glen Allen, VA 23060

Weh Acldecss wwwdmmeom

VIA CERTIFIED MAIL

L.

‘ Y ECLYAT T mw s
June 11, 2012 ‘E—j M %%M}’E \:\Lf
RN 18

Mr. Janardan Pandey

Air Permit Manager TO-
Valley Regional Office o
Virginia Department of Environmental Quality FILE .

PO Box 3000
Harrisonburg, VA 22801

RE: CAIR Renewal Application for the Bremo Power Station,
DEQ Air Rep. No. 40199

Dear Mr. Pandey:
The application for the renewal of the CAIR permit for the Bremo Power Station located in Fluvanna
County is enclosed. The current CAIR permit expires with the facility’s Title V permit on December

31,2012,

If you have any questions regarding the application, please call Mr. Andy Gates at (804) 273-2950.

Sincerely,

Cathy C. Taylor
Dhirector, EBlectric Envichnmental Services

Enclosure



CAIR Permit Application Page

(for sources covered under a CAIR SIP)

For more information, refer to 40 CFR 96.121, 86.122, 96.221, 86,222, 86,321, and 96.3722

This submission ia: [ New x Hoevised

STEP 1
Identify the source

by plant name, . T
State, and ORIS or Plent Name  Dominion - Breino Power Station Stala VA ORIS/Facility Code 3796
facility code
STEP 2 Linit 104 MO Annual 50, NQy, Gzone Season
Enter the unit ID# for
each CAIR unit and 3 - % x
indicate to which &
CAIR programs aach i
unit is subject (by . . .
placing an "X in the 4 x & X
columny) " e

& FA T ¥

TR EO.VAY Y BNy
- T A
. 114 D049
w1 [V RN TA

T

RLE:
ETEP 3 Standard Requirements
Read the standard
requirements and (a).fermit Reguirements.
the certification, {1} The CAIR designated representative of each CAIR NOy source, CAIR 50; source, and CAMR NOx Ozone Season
epter the name of souien (as applicable) requized lo have a title V operating permit and each CAIR NOy unit, CAIR 80; unlt, and CAIR NOy
the CAIR designated  Ozone Season unit (85 applicable) required to have a tiie V operating permit at the source shall:
representative, and (i} Submit to the permitting autharity a complete CAIR permit application under §96.122, §95.222, and §96.322 (as
slgn and date applicable) in accordance with the deadlines specified in §86.121, §86.221, and §96.321 (us spplicable); and

{i) Submit in a timely manner ary supplemental information that the permifting authotity determings is necsssary in ordar
to review 3 CAIR permit application and Issue or deny g CAIR permit.

(2) The owners and operaters of each CAIR NOy source, CAIR 50; source, and CAIR NOy Ozone Season souree (a8
applcable) required 1o have & tite V operating pemit and each CAIR NOy unit, CAIR 80 unit, and CAIR NOy Ozone
Season unit (as applicable} required to have & (Mle V operating permiit at the sowce shall have a GAIR permil issued by the
permitting althorlty undsr subpart CC, CCC, and CCCC {as applicable} of 40 CFR part 96 for the source and operate the
source and the enit In compliance with such CAIR permit,

{3) Except as provided in subpart i, lll, and i (as applicable) of 40 CFR par 96, the ownets and operetors of a CAIR NOy
sourge, CAIR $0s source, and CAIR NOy Ozone Season source {as spplicable) that is not otheewise reguirad to have a title
V operating permit and each CAIR NOy unit, CAIR S0y unit, and CAHR NOy Ozone Season unit {as applicable) that is not
otherwise required to have i lille V operating permit are not required 1o submit & CALR perrnit spplication, and to have a
CAIR permit, under subpart CC, CCC, and CCCC (as applicable) of 40 CFR part 96 for such CAIR NOy source, CAIR 50,
source, and CAIR NOy Ozone Season saurea (a5 applicable) and such CAIR NOy unit, CAIR 805 unlt, and GAIR NOy Ozone
Sgason unit (#s appilcabie).
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CAIR Parmit Applleation
Page 2

Plant Name (from Step 1) Bretmo Power Station

() Manitoring, reporting, and recordkeeping reauirements,
(1) The owners and operators, and the CAIR designated representative, of each CAIR N, source, CAIR 80: source, and

CAIR NQy Ozone Season source (a5 spplicable) and aach CAN NO. unit, CAIR S0, unit, and CAIR NOy Qzone Season unit
{as applicable) at the source shali comply with the monitoriag, reparting, and recaordkeeping requirements of subparts HH,
HHH, and HHHI (45 applicable) of 40 CFR part 6,

(2} The emissions measurements recorded and repoited in ascordance with subparts HH, HHH, and HHHH {as applicabla)
of 40 CFR part 96 shali be used to determine compliance by each CAIR NOy source, CAIR 50, source, and CAIR NOy
Ozone Saasen source (as applicabla) with the CAIR NOy emissions imitation, CAIR S0, emissions limitation, and CAIR NOy
Orone Season emissions limilation (as applicabla) under paregsaph (c) of §96.106, §96,206, and §98,308 (ss applicable).

{c) Mitrogen oxides emissions requiramenls,
(1) As of the allowance transfer deadline for a control period, the owners and operaters of each GAIR NOy source and

aach CAIR MO unit at the source shall hold, in the souroe’s compliance sccount, CAIR NOy. allowaneas available for
compliance deductions for the contrel periad under §36.154(2) In an emount not less than the fons of total nltragen oxides
emnissions for the control period from all GAIR Ny Units at the source, as delermined in accardance with subpan MM of 40
CER part 96.

(2) A CAIR NOx unil shall be subject ta the reguirements under paragraph (c)(1) of §86.108 for the contral period staring
on the tater of Jaruary 1, 2009 or the deadling for meeting the unit's monltor certification requirements under G946, 1740,
(2), ar (5) and for ezeh contrel period thereafter,

{3) A CAIR NOy aflowance shall not be deducted, for comgliance with the requirements under paragraph (e)(1) of §96.108,
for a control perod in & calendar year before the year for which the CAIR NOQy, ailowance was allocated.

(4) CAIR NOy allowarices shall be held in, deducled from, or transfarred into o among CAIR NOy Allowance Tracking
Systern aeoounts in accordanca with subparts FF, GG, and |l of 48 CFR part 96,

{(3) A CAIR NGy allowance is a limited authorlzation to emit one ton of niltotan oxides in accordance with the CAIR NO,
Annual Trading Pragrarm. No provision of the CAIR NGOy Annual Trading Program, the CAIR perrnit application, the CAIR
pafmit, or an exemption under §96. 105 and no provision of law shall be construed to limit the authorty of the State or the
United States ta terminate or limit such authorization.

(B) A CAIR MOy allowance does not constilute a properdy right.

{7} Upan recordation by Ihe Administrator under subpart £, FF, GG, ar il of 40 CFR part 86, avary allogatlan, transfer, or
deduction ¢f 5 CAIR NOy allowanes to or fram a CAIR NOy source's cormphianse sccount is incorporated autematically in any
CAIR permil of the source that includes the CAHR NOy unit.

CBuifur dioxide emission reoyirsmenls.

(1) As of the alfowance transfer deadline for a control petiod, the swners and cperators of each CAIR 80, source and
each CAIR 50; unit af the sourca shail hold, In the source's compliance ageount, 8 tonnage equivalent of CAIR 50,
aliowances available for comptlance deductions fot the control period under §96.254(a) and {b) not fess than the tons of tolal
sulfur dioxide emnissions for tha coniral period from all CAIR 80, units af the source, as determined I accordance with
subpart HMM of 40 GFR part 98,

(2) A CAIR B0, unil shalt be subject to the requlrements under paragraph (£){1) uf §96.206 for the contral period staning
o6 the later of January 1, 2010 or the deadline for meeting the unit's monitor certification regulrarments under §26.270{0)(1),
(2, or {5} and for each contrgl period thereafter,

{23) A CAIR 50, zllowance shalt not be dadugtes, for compliance with the requirerents under paragraph (e)(1) of BOB, 208,
for & contral period in & calendar year before the year for which the CARR SO, allowance was alieoatsd,

{#4) CAIR 80; atlowances shall ke held in, deducted from, et Stansferred into of amang CAIR 50, Allowance ¥ racking
System accounts in accordance with subpetls FEF, GGG, and B of 40 CFR part 496,

{8) A CAIR 50y aliowance is a limitad authorlzation lo emit sulfur dioxide in agcordance with the CAIR S0, Trading
Program. Mo provisian of the CAIR SO, Trading Program, the GAIR penmit application, the CAIR parmil, or &0 exemption
under §86.205 and no provisicn of law shall be construed te limil the autherity of the State or the Unitad States to terminate
or limil such suthorization.

{B] A CAIR 5Q); allowance does not constitute 2 property right.

{7) Upon recardation by the Administrater under subpart FEF, GGG, or i of 40 CFR part 36, avery atlocation, transfer, or
daduction of a CAIR 50, allowance to ar from a CAIR 50, source's campllance account is incerporated autornalically in any
CAIR panrit of the source that incluges tha GAIR S0 unit.

Miroaen pxides ozone season emissions requirements.
{1) As of the allowanee transfer deadline for a conlrol period, the owners and operators of each CAIR NOy Ozone Season

source and each CAIR NOy Ozone Season unil at the source shall hold, in the solrce’s compliznee account, CAIR NOy
Ozene Season allowsnces availabla for complisncs deductions for the control period under $86.354(a) in an amount not lass
than the tons of total nltrogen oxides emissians for the cuntrel periad from all CAIR NGy Ozone Season unlts at the source,
a5 deterrnined in accordance with subpart HHHH of 40 CFR part 06,

{2} A CAIR NOyx Ozone Season unit shall be subject to the requirements urder paragraph (o)1) of §96.306 for the control
period slading on the later of May 1, 2008 er the deadline for meating the unifs monlter cedifloation requirements under
§896.370(b){1), (2), (3) or (7) &nd for each control periad thereatter,

{3) A CAIR NOy Ozone Season allawance shall not be deducted, for sompliance with the requirements under parsgraph
{c)(1) of §88.506, for a control pariad in a calendar year before the year for which the GAIR NOy Ozane Season allewants
was allocaled,

{4} CAIR NOx Ozqne Season allowances shall be held In, deducted from, or transfered inta or among CAIR NOy Ozona
Saason Allewance Tracking Systern accounts in accordance with subparts FFFF, GGGG, and Wil of 40 GFR part 96,

(6] A CAIR NOy sllowance is a limited authorization to emit one ton of nitrogern oxides in accordance with the CAIR NCy
Ozone Season Trading Program. No provision of the CAIR NOx Ozone Seasan Trading Program, the CAIR permnit
application, the CAIR permlt, or an exemption under §98.308 and no provisien of law shalt be constrved to limit the authprity
of the State or the United Stales to terminate or limit such authorlzation.

(6) A CAIR NOy allowance dowps na! constitute a property right.

{7} Upon recordation by the Administratar under subpart EEEE, FFFF, GGGE, or HIl of 40 GFR part 96, every aliocation,
transfer, or daduction of a CAIR NOx Ozone Sesson sllowance to of from a GAIR NOy Ozone Season source's compliance
ascount s incorporated autornatically in any CAIR permlt of the source.
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Plant Name {from Step 1) Daminian - Bremo Power Station

(d) Exoess emissions regquliemeans.
if 1 CAIR NOy source emils nitrogen oxides dusing any contrgl period In excess of the CAIR NOx amisslons nitation, then:

{1} The owners and operators of the source and each CAIR NOy unit at the source shalt surrender the CAIR MOy
allowances required for deduction undar §88, 154{d}(1) and pay any fine, panalty, or assessment ar comply with any othar
remady imposed, for the same violations, under the Clean Alr Act or applicabla State faw; and

(2) Each ton of such excess emissiens and each day of sach control period shall constitute a separate violation of this
subpart, the Clean Air Acl, 2nd applicable State law,

Ha CAIR 50; source amits sulfur dioxide during any conlrol periad in excess of the CAIR 8Cy emissions limitation, then:
{1} The owners and operators of the sourse wnd each CAIR 50, unit at the source shall surrender the CAIR 80,
#llewancas required for deduction under §86.284(d)(1) and pay any fine, penally, or assesstmant or comply with any athar
retnedy impased, for the same violations, under the Clean Alr Aot or applicable State law, ang
(2) Each ton of such excess emissions and edch day of such control perind shal! constitute & separate viclation of his
subpart, the Claan Air Act, snd applicable State {aw,

if a CAIR NOy Ozone Season souree emils nitregen oxides during ary control peried in excess of the CAIR NQx Ozone
Season emissions Hmitation, then:

{1) The owners and eperators of the zource and each CAR NOy Ozone Season upit &l the source shall surrender the
CAIR NOx Ozone Season aflowances required for deduction under §86.354(d)(1) ard pay any fing, penally, or assessment
ar comply with any other remedy imposed, for the same violatione, under the Clran Air Act or applicabla State faw; and

(2} Each ton of such excess emissions and each day of such control peried shall canstitvte & separate violation of this
subpar, the Clean Air Act, and appllcable State faw.

{e).Recordkeaping and Beporting Reguiraments,

(1) Unless otherwize provided, the owners and operators of the CAIR NOx source, CAIR 50, zaurce, and CAIR MOy
Ozona Swasoen source (as appileable) and each CAIR NOy unit, CALR 507 unit, and CAIR NOy Czone Season unit (a3
gpplicabie) at the saurce shetl keep on site st the source each of the following documents for 2 perind of & years from the
date the document Is created, This peried may be extended {or cause, at any time before the end of 5 years, in writing by the
permitiing attharity or the Admlinigtrator,

{i) The certlficate of representation under §85,113, §86.213, and §98,313 (as applicsble) for the CAIR deslgnated
represantative for the souree and each CAIR NOy unit, CAIR $0; unit, and CAIR 8Oy Qrong Season unit (as applicable) at
the source and all documents that demonstrate the truth of the stalements in the certificate of representation; provided that
the cerlificate and documents shall ba retained o site at the source beyond such S-year period untit such documents are
superseded because of the submission of a new centificate of representation under §96,113, §96.213, and §96.313 (ay
applicable) changing the CAIR deslgnated representative,

{fi) Al emistions monitedng informatien, In socordance with subparts biM, HHH, and HHHH (as applicable) of 40 CFR part
86, provided that to the extant that subparts HH, HkH, and MHHH (as applicable) of 40 GFR part 95 provides for a 3-yesr
period for recordkeeping, the 3-year period shalt apply.

(iii} Copies of alf reports, complianca certifivations, and other sutinissions and alt records made ar teguired
utider the CAIR NOx Annual Trading Program, CAIR 80, Trading Program, and CAIR NOy Ozone Season Trading Program
(as apphoatla). ‘

{iv) Coples of 4l documents uged to complete a CAIR permit application and any othar submigsion under the CAIR NOy
Annual Trading Program, CAIR S0; Trading Program, and CAIR NOy Qzoneg Season Trading Program (ag applicable) or to
derpanstrate compliance with the requirements of the CAIR NOy Annual Trading Program, CAIR 50, Trading Pregram, and
CAIR NQy Qzone Season Tradlhg Program (as applicable),

(2) The CAIR designated representaive of & CAIR NOy saurce, CAIR $0; source, and CAIR NOy Ozone Season source
{as applicable) and each CAIR NOy unit, CAIR S0, unit, and CAIR NGy Ozone Sessen unlt (as applicable) at the source
shall submit the repors reguired under the CAIR NOy Annual Trading Program, CAIR 80 Trading Program, and CAIR NOx
Ozana Season Trading Prograrm (as applicable) including those under svbparis HH, HHH, aad MMM (rs applicable) of 40
CFR part 96,

{1 Liability,
(1) Each CAIR NOyx source, CAIR S0, source, and CAIR NQy Ozane Season source (as appileable) and each NOy unit,

CAIR 50, unlt, and CAIR NOy Ozone Seasan unit (as applicable) shall rmest the requirements of the CAIR NCOx Annual
Trading Program, GANR 50; Trading Program, and CAIR NOx Ozone Season Trading Progrem (as applicable),

{2) Any provision of the CAIR NOy Annuai Trading Program, CAIR SO, Trading Pragrarm, and CAIR NOyx Ozone Season
Trading Program (s applicable) that applles to 8 CAIR NOy scurce, CAIR 50; source, and CAIR NOx Qzone Season solrcs
{as applicabla) or the CAIR designated represantative of 8 CAIR NOx sourcs, CAIR 8Q; source, and CAIR NGy Ozone
Season source (A8 applicable) shall alse apply to the owners znd operators of sush ssuree and of the CAIR NOx units, CAIR
8C; unity, and CAIR NOy Qeone Season units (as applicabie) af the source.

(3} Any provision of the CAIR NGy Annual Trading Program, GANR $0; Trading Program, and CAIR NOy (zone Season
Trading Program (a5 applicabla) that applies to & CAIR NOy unit, CAIR 80, unit, and CAIR NOy Ozone Season unil (as
applicable) or the CAIR designated representative of g CAIR NOy unit, CAIR S0, untt, and CAIR NOx Ozone Season unit (a5
applicable) shall also apply to (he owners and operators of such unit,

DEQVALLE
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Piant Name (from Step 1) Dominion — Bremio Power Station

{g) Effect on Other Autharities.
No provizion af the CAIR NOx Annual Trading Program, CAIR S0, Trading Program, snd CAIR NOx Ozone Season Trading

Program (as applicable), 4 CAIR petmit epplication, a CAIR permit, or an exemption under § 96,105, §96.205, and §96,305
{as applicabla) shall be construed as exempting or excluding the owners and aperators, and the CAIR designated
representative, of & CAIR NOy source, CAIR $0: source, and CAIR NOy Ozene Season saurse (25 applicabite) or CAIR NOy,
uhit, CAIR §0q unit, and CAIR NOy Ozone Seasen unit (a5 applicabli) from complence with any other provigion of the
applicable, appraved Stale Imglementatlon plan, 2 fedsrally anferceable permit, or the Claan Alr Act.

Certification

! am authorlzed to make this submission on behalf of the owners and operators of Ihe source of units for which the
submisslen is made. | centify under penalty of law that | have personally examined, and arm famifiar with, the staternents and
informatiun submitted In this document and all its attachments. Based on my inguiry of those Individuzls with primary
rasponsibility for ebtaining the information, | cerlify that the statements and information are to the best of my knowledge and
belief true, accurate, and compiete. | am aware that there are significant penaities for submitting false statements and
Information or amliting required statements and information, including the passibility of fine or imprisonment.

Mame C. 1. Hoilay

Slgnature ﬁ? / )%7%7 Date «:%'ﬁ’f;/ 2F 2. ]




